Searching PAJ 



http://wvvwl9jpdLncipi.gojp/PAl/result/detaiI/main.. 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 02-1 451 87 

(43)Date of publication of application : 04.06.1990 



(51)IntCI. C12N 15/13 

C12N 5/10 
C12P 21/08 
//(C12P 21/08 
C12R 1:91 ) 



(21 Application number : 01-057675 (71)Applicant : HYBRITECH INC 

(22)Date of filing : 08.03.1989 (72)Inventor : JOHNSON MARY 

JACQUELINE 
PHELPS JULIE 
LEFEVRE 



(30)Priority 

Priority 88 274105 Priority 17.11.1988 Priority US 

number : date : country : 

(54) BIFUNCTIONAL CHIMERIC ANTIBODY 

(57)Abstract: 

PURPOSE: To obtain a Afunctional $3f¥*ii$g$ : 
chimeric antibody having 
bidimensional specificity and 

improved in effects for diagnosing ^liliH^ifl?! lUillli 
and treating diseases by including the ;^sl : |sr ::!::;5 D M-^-s : M 
first and second DNA sequences •^tonr^-ygS'"-- 
encoding an L-chain variable region *^"'.#4W- 
and an H-chain variable region, ^til&^tiBS^* 
respectively, specific to a human 
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carcinoembryonic antigen. 
CONSTITUTION: (A) A recombined 
DNA compound which contains the 
first DNA chain coding sequence of 
formula II encoding an amino acid 
sequence of formula I in a chimeric 
antibody L-chain variable region and 
the second DNA chain coding 
sequence encoding an amino acid 
sequence of formula III in a chimeric antibody H-chain variable region is 
induced from a murine hybridoma. (B) The third and fourth DNA chain 
sequences encoding the L and H-chain constant regions of a chimeric 
antibody are induced from human lymphocyte. The component B is added to 
the component A to obtain (C) a recombined DNA compound such as a 
plasmid pNCEMKGI. A host cell is transformed by the component C and 
subsequently cultured to produce a bifunctional chimeric antibody secreting 
CME/CHA. 
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m a * 

t. 

2mttt+> 
2. tttflfltfoHS 

5 7 a - * 
3- K LTH*»2«DN ABW4awr*tttm 

Asp - lie - Vsl - Met - The - Gin - Ser - Cla - Lys 
Phe - Hot - Ser - Ttar - Ser - V»l - Cly - Asp - Art 
Vsl - Ser - lie - Thr - Cys - Lys - Ale - Ser - Cla 
Asa - V.l - Art - Thr - AW - Vsl - Ala - Trp - Tyr 
Cla - Cln - Ly» - Pro - Cly - Cla - Ser - Pro • Lys 
Als • Lsu - lie - Tyr - Leu - Als - Ser - Asa - Art 
Tyr - Thr - Cly • Vsl - Pro - Asp - Art " Pha - Thr 
Cly - Ser - Cly - Ser - Cly - Thr - Asp - Phe * Thr 
Leu - Thr - tie - Thr - Asa - Vel Cla - Ser - Clu 
Asp - Leu - Als - Asp - Tyr - Phe - Cys - leu - Cln 
His - Trp • Asa - Tyr - Pro - Leu • Thr - Phe - Cly 
Als - Cly - Thr - Lys - Lsu - Clu - Leu - Lys - Art 



Asp - Vsl - Cla - Lsu - Vsl - Clu - Ser - Cly • Oly 
Oly - Leu - Vsl • OU • Pro - Cly - Cly - 9«t - Art 
Lys - Leu - ter - Cys - Als - Als - Ssr - Cly - Phe 
Thr - Phe - Smr - A.o - PU« - Oly - KeC - Bis • Trp 
lis - Art " Ola - Als - Pro - Clu - Lys - Cly - Lsu 
Ola - Trp - Vsl - Als - Tyr - lis - Ser - Cly - Oly 
Ssr - Ssr - Thr - lie - Tyr - Tyr - Als - Asp - Thr 
Vsl - Lys - Cly - Ars. - Phe - Thr - lie - Ser - Art 
Asp - Asa - Pro - Art - " Thr - Leu - Phe • Lsu 
Cla - Met - Thr - Ser - Leu - Art ~ Ssr - Clu - Asp 
Thr - Als - Net - Phe - Tyr - Cys - Als - Art - *«p 
Tyr - Tyr - Als - Asa - Asa - Tyr - Trp - Tyr - Pbs 
Asp - Vsl - Trp - Cly - Als * Cly - Thr • Thr - Vsl 
Thr - Vsl - Ssc - Ser - Als 

BUDN A<fc£«3, 

2. m I ODN AfflB&<?£$H|/X, a : 
OAC - ATT - CTO - ATC - ACC - CAO - TCT - CAA - AAA 
TTC - ATC • TCC - ACA - TCA - CTA - CCA - CAC • AGO 
CTC - ACC - ATC - ACC - TCC « AAO - CCC - ACT - CAC 
AAT • CTT - CCT * ACT - OCT • CTT - CCC - TOO - TAT 
CAA * CAO - AAA - CCA - CCG - CAG - TCT • CCT - AAA 
OCA - CTC - ATT - TAC - TTC - CCA - TCC - AAC - CGO 
TAC - ACT - CCA - CTC - CCT - CAT - CGC - TTC - ACA 
CCC - ACT - CCA - TCT - CCC - ACA - CAT - TTC • ACT 
CTC - ACC - ATT - ACC - AAT - CTC - CAA - TCT - CAA 
GAC - CTC - CCA - CAT - TAT - TTC • TCT - CTO - CAA 
CAT - TOO - AAT - TAT - CCC - CTC - ACC - TTC - CCT 
CCT - GCO - ACC - AAC - CTC - CAO - CTC - AAA TG 
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l * fci*M#8 2fcl2*0ffl»UD N Aft& 
4. Jffl fc^S20DN Afl|ll&*JE«A f ** 
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0an*DN Att&tt. 

5. *X!/W^'J K-TjJtC EM2 3 1.6. 
7 ?'« ftllJMU S5li<04fim^ D NAit^o 

6. »3feJtc;Sjl4 0DNA»D|^E?i|**t r 

«Offlft*DNAftd». 

7. ms arc 3% a n* r> * * kpncemk 

G I T««a*iA6^e«0|lltt4.DNAftfttt. 

8. 79 * i KpNC BMKG 1 (E 
U*«l6KRtt0|l»iLDNAftftM. 

9. * ? o-^>kia(*04-u- r ftft 

a e n * s * 1 4 m m x d n a i t & m v *> o x , 



Gin Ala Vsl Vel Tht Gin Clu Ser All Leu Ttar Thr S«r 
Prp Gly Clu Thr V*l Thr Leu Thr Cys Arg Ser See Thr 
Gly Ale Val Tbr Thr Ser Abo Tyr Ale Am Trp Vel Gin 
Clu Lys Pre Asp His Leu Phe The Gly Leu lie Gly Cly 
Tbr Atn Asn Arg Ale Pro Cly Vtl Pro Ale Arg Phe Ser 
Cly Ser Leu He Cly Asp Lyt Ale Ala Leu Thr lie Tbr 
Gly Ale Gin Thr Clu Aip Clu Ale Arg Tyr Phe Cyi Ale 
Leu Trp Tyr See Asn Leu Trp Vel Phe Cly Cly Cly Thr 
Lyt Leu The Vel Leu Gly 

CfflUE7 < /KEWjK A : 

Clu Vel Thr Leu Vel Glu Ser Gly Cly Asp Ser Vel Lye 
Fro Gly Gly Ser Leu Lye Leu Ser Cys Ale Ale Ser Gly 
Pbe Thr Leu Ser Gly Clu Thr Met Ser Trp Vel Arg Gin 
The Pro Clu Lye Arg Leu Glu Trp Vel Ale Tbr Tbr Leu 
Ser Gly Cly Gly Pbe The Pbe Tyr Ser Ale Ser Vel Lye 
Cly Arg Phe Thr He Ser Arg Aep Asa Ale Gin Asn Aid 
Leu Tyr Leu Gin Leu Asn Ser Leu Aeg Ser Glu Asp Thr 
Ale Leu Tyr Phe Cye Ale Ser Hie Arg Phe Vel Hie Trp 
Cly Hie Cly Tbr Leu Vel Thr Vel Ser Ale Ale 

tipSniTi /fiSfi?J]S SfiTZ 0****11 
feUDN Affc&fll. 



CAG CCT GTT GTG ACT CAG CAA TCT CCA CTC ACC ACA TCA 
CCT CCT CAA ACA CTC ACA CTC ACT TCT CCC TCA ACT ACT 
CCC CCT GTT ACA ACT ACT AAC TAT GCC AAC TGG CTC CAA 
GAA AAA CCA CAT CAT TTA TTC ACT CCT CTA ATA CCT CCT 
ACC AAT AAC CCC CCT CCA CGT GTT CCT GCC AGA TTC TCA 
CGC TCC CTO ATT GGA GAC AAG CCT GCC CTC ACC ATC ACA 
GGG OCA CAG ACT GAA GAT GAG CCA ACA TAT TTC TCT CCT 
CTA TCG TAC ACC ACC CTC TCG CTA TTC CGT CGA CGA ACC 
AAA CTG ACT CTC CTA CGC 

T,T«*n4DNA£7»J*£ff L> 820DNA&& 

GAA CTO ACO CTG CTG GAC TCT GGG GGA GAC TCA GTG AAG 
CCT OCA GGG TCC CTC AAA CTC TCC TCT CCA CCC TCT CGA 
TTC ACT TTA ACT CCT GAA ACC ATG TCT TCG GTT CCC CAC 
ACT CCO GAO AAO AGO CTG GAG TCG CTC CCA ACC ACT CTT 
ACT CCT CCT CCT TTC ACC TTC TAT TCA GCC ACT CTC AAG 
OCT CCT TTC ACC ATC TCC AGA GAC AAT CCC CAG AAC AAC 
CTC TAT CTA CAA CTG AAT ACT CTG ACG TCT GAG GAC ACC 
GCC TTG TAT TTC TCT CCA ACT CAT CCG TTT GTT CAC TGG 
GGC CAC GGC ACT CTG CTC ACT GTC TCT GCA GCC 

?^*n* DN AE7<!*SW+*!**i3t9 £l2tt 

i I. 9*/ i7 o-^*ft{*0 Liftoff ffi 
t£*3- KLT^S»30DN AMEPK <fc C/ 

K LT^*SW OD N A«E7'J*a ^ic^t * 
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I 2. SH fc<fc^2®DN Al&fiS^fi^^* 

*m9 , i o * fci*m*« i i «i»rn* 
ic&aottifUDN Atbdft. 

13. H^J'W^tl K-t*«CHA 2 5 5. 
5T*«M*« l 2^82«0|fl»ADN A{t^^„ 

! 4. a3*5ia f m40DNA«DB^E«*<t 
h 'J ^'<I***8£3nfcfe®?fc&l!t##l I 

15. ^1 O0i:^?nsr^i KpCCH 
AKC lT*S!fl#Jai 4 (CJ2tt©ffimtDN A 

16. ^ni KpGCHAKC i(E-)T?A 

17. 7*x 5 KpGCHAKG 1 -2T*& 
S«#* I 4 lci2ttO*a»*.DNA<t£1&,> 

18. KpCCHAKCl-3t*« 
MX* 1 4 <::IBtt0J&l!U D N Ml&to* 

27. SP2/0/pNCEMKCKE-)/p 
CCH AKC 1 -3Tfc*M*Jai 9lc8e«©S 

smb. 

28. a* l -3 0 Lfc^afiSH* AC/flC** 

2 9. fc* l oOL*a^&&«J3J:tf*fl£;** 
^*»*JH2 8 lcS5«<D2 «ffe&*> 5* / * o 
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.19. JUlfttt+MCSM/CHA^t 
20. SP2/0/pNCEMKGl/pGCH 

akc i 1 9 icsaaofeigfiSo 

2 1. S P2/0./pNCEMKG 1/pCCH 
AKC 1 (S -)?&*«#Ja 1 9 £«2#<D&£HD 

22.SP 2/0/pNC EM KG 1 /pGCH 
AKC 1 -?.?*>* i»*JBl 9fci2tt©££«BB«, 

23. S P 2/0/pNC EMKG 1/pCCH 
A K C 1 - 3 1 9 lcfE«0B£tVH. 

24. S P 2/0/pNC EMKG 1 ( E - )/p 
GC H A KG I TA«M*D 1 9 KKBOS^JB 
B« 

25. S P 2/0/pNC EMKG 1 (B -)/p 
CCH AKC ! (E -)T**«3RJS I 9 KlSttO 
«£&&• 

26. SP2/0/pNCEMKCl(E-)/p 
GCH A KG 1 -2 9^12**©^ 
£MBe 

30. t hfitefcttttJBfc&mr&Lm^grc 

Aep - lie - Vel - Net - Tar - Gla - Ser - Gin - Ly* 

Phe - Het - Sic - Ttar - Ser • Vel - Cly - Asp - Art 

V»l - Ser - lie - Tbr - Cye - Lye - Ale - Ser - Glo 

Asa - Vel - Art - Tbr - Ale - Vel - Ale - Trp - Tyr 

Gla - Gin - Lye - Pro - Cly - Gla - Ser - Pro - Lys 

Ale - Leu - He - Tyr - Leu - Ale - Ser - Aea - Arc 

Tyr - Tar - Cly - Vel - Pro - Aip - Art - Pbe - Tbr 

Cly - Ser - Oly - Ser - Cly - Tbr - Asp - Phe - Tbr 

Leu • Tbr • He - Tar - Asn - Vel - Gla - Ser * Clu 

Aep • Leu - Ale - Aep - Tyr - Phe - Cye - Leu - Glo 

His - Trp - Asa - Tyr - Pro - Leu - Tbr - Pbe - Cly 

Ale - Gly - Tbr - Lye - Leu - Glu - Leu - Lye - Arg 
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Cla Ale Vel Vel Thr Cla Clu Ser Ale Leu Thr Thr Ser 
Pro Cly Clu Thr Vel Thr Leu Thr Cys Arg Ser Ser Thr 
Cly Ale Val Thr Thr Ser Aea Tyr Ala Aea Trp Vel Cla 
Clu Lye Pro Aep Hie Leu Phe Thr Cly Leu lie Cly Cly 
Thr Aea Aea Arg Ale Pro Gly Vel Pro Ala Arg Phe Ser 
Cly Ser Leu tie Cly Aep Lye Ale Ale. Leu Thr lie Thr 
Gly Ale Clo Thr Cla Asp Clu Ale Arg Tyr Phe Cys Ale 
Leu Trp Tyr Ser Aea Leu Trp Vel Phe Cly Cly Cly Thr 
Lye Leu Thr Vel Leu Cly 

ff[KC E A)i:»t4*/ * B- + i\,&tHt s t$m 
•il^nio i V tf h p A ✓ T -r 4i<i 

ft&ra?*) CORGIS* aftfflttttmtf** 

tit. * XI t h mm&tp^V'f * ftfifi 
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Clu Val Thr Leu Val Clu Ser Cly Cly Aep Ser Vel Lye 

Pro Cly Cly Ser Leu Lys Leu Ser Cys Ale Ale Ser Cly 

Phe Thr Leu Ser Cly Clu Thr Met Ser Trp Vel Arg Clo 

Thr Pro Clu Lys Arg Leu Clu Trp Vel Ale Thr Thr Leu 

Ser Cly Ciy Cly Phe Thr Phe Tyr Ser Ala Ser Vel Lye 

Oly Arg Phe Thr lie Ser Arg Asp Abq Ale Clo Aen Aea 

Leu Tyr Leu Cln Leu Aea Ser Leu Arg Ser Clu Aep Thr 

Ale Leu Tyr Phe Cye Ale Ser Hie Arg Phe Val His Trp 

Cly Kls Cly Thr Leu Vel Thr Vel Ser Ale Ale 

*&K + Zim%2 9clE«0 2»ffett*> 
/ 9 p 

3 1. 2««stt+> 5C EM/CH AT**JB 
lc«t-5m«^2iaft6M4-> 5*/ 7 o-^/pBt 

oft«J6*«Ji A * * 3: ? Kft0.*tt»fi¥ftttll 
5!t5» t ► */ * P-**ft**SfRfflfflT© 

*xi *✓ * p-^^Kfr^fssfflizws^sora 
*aflat»*c4*«77%«snri**e m 

I ooa*^e»A*n^K(*0«&ffl^rtt4>^ 



- o t /*<*sr-4il)fl» I 7 3 4 9 4 * ; > ■ - *'(S 
hat) , "f-r-***ar7-4A/.(J.I nun. ) , 
138:4534(1987);*^* (Sun L. 
K . ) \ -fa is-* 4 'S • 

7 fi 7 i - • *7-«Mxy->.<XUSA(P roc. 
Natl. Acad. S ci. USA), 84:21 4 — 2 

1 8 (19 8 7 ); (Neuberser. 
M.S.), *4 f- * -(Nature), 3 1 4:2 6 8 (1 
98fi);*-VTV £>( Bouliaane. C. L. ). * 

312:6 43-64 6( 1984); 
is Jilf* "J V x £»(Morri«oR, S . L. ), 7oi/- 

y.^^sy^XUSA, 81:6851-6 

8 5 5 ( 1 9 8 4 )fc!3tU*iriN*o iS^'** 

lit hft#T*>*fc*>K v H«±, *X*ta<*£ 
HW^CEAtg»tfi4^ »]OL«*Atf 

Hawaii***- h*i2&r4*y ^ 2 m^^tnL 

* tOtft*. *&98© 2 

-fctfHWpTftfllKrt, */ ? o-*,u£|$C H A 

2 5 5 [ v- K ^ (Reardoa) £ © * 4 * * - 3 I 
6:265-268(198 5 )lcM3td t\X U5] 
^*#yUn* 0 A 2 5 Sttfttt, 4x 
^A(II)OB0TA + u-h t8tbW&\ lf£ 

ft(D)ie<fctf ft K i n(D)OEDT 
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4* IS ttttffl * ffia-f * & * o L m * «fc Of 

^■ikHxaKCffiB-rft^ * «>c, wet u 

ttf*0 l 85^0Lm*!J:^Hau8ltt|«Iiitt:ffi(u 

*■ u- h 

«tt2«tttt+> sKOoM^Riinr^ 

a L»*j:tf h a - Kt«s«sn 

Htttt»i8api"ccn«i<oirf«tt2^fl6tt^/ 
>"*^«**sir * u t s dn a ii am <o 

kg** 

r A laj - T * a ^as, 
TArgJ 

r A snj -T*/«5 4-'ya& 0 

r2«f/i#ttf*j l ©tt:jst«»wi=sjc 



TCyeJ - '/Xf^ 

rcinj -r*9 x y&&o 
rcirj -ry 

r h i bj - t ^ ^ai, 

r I VSJ —4 > h p y^s- KtTOSDN 
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CJMJPi? i"<* W(nascent protein)J -H 
(post-transl at ionai todi f teat ion)& 

TpAJ - * y rf ->Mt a — K L 

fPbeJ - 7i-^T? - y®& 0 
TProJ -^d'J 

rr»*-^~J - O N AO R N A^O*c3* 

m-frrsDNAse^io 

* fcli*ft&±0tt;!QWttDN A**'/ ^ 

D N A *0»WK*»RlfittttHT 



N A EF'Jo 

TSerJ -* y ^«s 0 

r«jaiiK*j 7* K*a- k 

rTj-fsr+vf-i-^y 

rTc"j -f Mfoy *Mtt*9ta*fc<t 

TThrJ - X u * ~ 

r t rpj - k y -t b 7 7 
[Tyrl - ** ■> 



rvaij -'<■/ ^aa, 

31 El<*, x i KpMLCE - 1 0 & £ 
:/5x * KpH FK-I <OSflPB$ttte<fcC/*lfifeJlfi 

3* 2 HI*, xi KpHKCE-10*J:tf 
79 X I HpGC EMK©#|»«5HS X tfttffctt 

XI3BIMU 75X5 KpMHC E - 3 0 fc 
75 X i KpHG 1 Z cD^imgj(4fc^C/W^itfi0 

SU Sli, 75 x I KpHCC EM-3 Ofei 
tf7* X J KpNC EMG 1 0)£JpB$5t£t*J«fcC/#| 

316 011, 79X I KpMLCH 1 fc,*tfpML 

c h i dBfi&fcipag&ttJs^cmfifefoSTfcx, 

KpCCHA K <0 fcl PS 81$ (ft 
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SB 8 Wis 7 5*1 KpU C V H I n«- L A * 
cfct/pHC | -CH AOfelMtifcJitfftli&ltSE! 

m$Wa, \ KpC C H AG t OfclfBBfS 

35 1 0(231** y 9 X i KpG C H A KG J Oft) 

<fc«fctfi*ttft£ a - KLTl^DN AftS&9)T 

(cj£«^r i /ttEHiRRWicflUr 4 >> ate 



A.p - Ue - V»L • Net - Thr - C1q - Ser - Gla - lyi 
Phe - Met - Ser - The - Ser - Vel - Gly - Asp - Art 
Vel - Ser - U« - Thr - Cye * Lye - Ala - Scr - Gla 
Am - V»l - Art - The - AU - Vel Ala - Trp - Tyr 
GIq - Clo - lyi • Pro - Gly - Gla - Ser - Pro - lys 
Ala - Leu • lie * Tyr - Leu - Ale - Ser * Aea - Ar| 
Tyr - Thr - Gly - Vel - Pro - Asp - Arg - Phe - Thr 
Gly - Ser • Gly - Ser - Gty - Thr - Aap - Phe • Thr 
Leu - Thr - He - Thr - A. a - Val - Gin • Ser - Clu 
Aap - Leu - Ala - Aap - Tyr - Phe - Cya - Leu - Oln 
Hie - Trp - Aea - Tyr - Pro - Leu - Thr - Phe - Cly 
Ale - Oly - Thr - Lya - Leu - Clu - Leu * lye - Arg 4 

✓ 7 *-7-*ttfcH%iiJ£Siaiiu El Tic IE Ho 



Aap - Val - Gla - Leu - Vel - Glu - Ser - Oly - Oly 

Gly - Leu - Vel - Gla - Pro - Cly - Oly - Ser • An 

Lye - Leu - Ser - Cye - Ale - Ale - Ser - Gly - Phe 

Thr - Phe - Ser - Asa - Phe - Oly - Bet - Hie - Trp 

He - Arg - Gla - Ale - Pro - Glu - Lya - Oly - Leu 

Glu • Trp - Vel - Ale • Tyr - lie - Ser - Cly - Gly 

Ser ■ Ser - Thr - He - Tyr - Tyr - Ale - Aap - Thr 

Val - Lya - Gly - Arg - Phe - Thr - He - Ser - Arg 

Aap - Aea - Pro - Arg - Aea - Thr • Leu - Phe - Leu 

Gla - Hot - Thr - Ser - Leu - Arg - Ser - Glu - Asp 

Thr - Ale - Hot - Phe - Tyr - Cys - Ale - Arg - Aep 

Tyr - Tyr - Ale - Asa - Aea - Tyr - Trp - Tyr - Phe 

Aap - V.l - Trp - Cly - Ale - Gly - Thr - Thr - Val 

Thr - Val - Ser - Ser • Ale, 

/Wfiyfl&RRfifcfSlUT i /M£M*RLTi' 

Gla Ale Vel Val Thr Gla Glu Ser Ale Leu Thr Thr Ser 
Pro Gly Clu Thr Val Thr Lea Thr Cya Arg Ser Ser Thr 
Cly Ala Vel Thr Thr Ser Asa Tyr Ala Asa Trp Vel GLo 
Clu Lya Pro Aap Kla Leu Phe Thr Gly Leu He Gly Gly 
Thr Aan Am Arg Ale Pro Cly Val Pro Ala Arg Phe Ser 
Gly Ser Leu He Gly Asp Lye Ale Ale Leu Thr He Thr 
Sly Ala Glo Thr Clu Aap Glu Ala Arg Tyr Phe Cye Ala 
Leu Trp Tyr Ser Aea Leu Trp Vel Phe Gly Gly Gly Thr 
Lye Leu Thr Val Leu Gly % 



h : 

Glu Vel Thr Leu Vel Glu Ser Gly Gly Aap Ser Vel Lya 
Pro Cly Gly Ser Leu Lya Leu Ser Cye Ala Ale Ser Gly 
Phe Thr Leu Ser Cly Clu Thr Hat Ser Trp Val Arg Gin 
Thr Pro Glu Lya Arg Leu Glu Trp Val Ala Thr Thr Leu 
Sar Cly Gly Cly Phe Thr Phe Tyr Ser Ale Ser Val Lya 
Cly Arg Phe Thr He Ser Arg Aap Aea Ala Gla Asa Asa 
Leu Tyr Leu Gla Leu Aea Ser Leu Arg Ser Olu Asp Thr 
Ale Leu Tyr Phe Cye Ale Ser His Arg Phe Vel His Trp 
Cly Hie Cly Thr Leu Vel Thr Vel Ser Ale Ale % 

*raWOffc^f»tt, *fltfU2afl6tt*> 7*/ 

9 a -^,u£#c E M/C HAtHtU?**, 
DN AttSttOtaMlttK ZlfleD.NAft 

*J2&-*-* 2&flfett + > 9*- + *Vt1*L 

to*}£W&%3- KLTl'6i|£¥4>x ? + 
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55fi8¥2-145187 (8) 



CAC - ATT - OTG • ATG - ACC - CAC - TCT - CAA • AAA 
TTC - ATO - TCC * ACA - TCA - OTA • GGA - GAC * ACQ 
CTC - ACC - ATC - ACC - TCC - AAO - GCC - ACT - CAG 
AAT - GTT - CCT - ACT - CCT - CTT - CCC * TSG - TAT 
CAA - CAQ - AAA - CCA - GCC - CAO - TCT - CCT - AAA 
CCA • CTC - ATT - TAC - TTC - CCA - TCC - AAC - CGG 
TAC - ACT - CCA - CTC - CCT - CAT - CCC - TTC • ACA 
CCC - ACT - CCA - TCT - CCC * ACA - CAT * TTC * ACT 
CTC - ACC - ATT - ACC - AAT - CTO • CAA - TCT - CAA 
CAC - CTC - GCA - CAT - TAT - TTC - TCT - CTC - CAA 
CAT - TGQ - AAT - TAT - CCC - CTC - ACC - TTC - CCT 
CCT - CCC - ACC ■ AAC - CTC • GAC ■ CT0 ■ AAA - CGG 

CAT - CTC - CAC - CTO - CTC - GAC • TCT - CCC - CCA 
CCC - TTA - CTC - CAO - CCT - CCA - CCC - TCC - CCC 
AAA - CTC - TCC - TCT » CCA • CCC - TCT - GOA - TTC 
ACT - TTC - ACT - AAC - TTT - CCA - ATC - CAC • TCC 
ATT - CCT - CAC - CCT - CCA - CAC - AAC - GCA - CTC 
CAO - TOO -CTC - GCA - TAC - ATT - ACT - OCT - CCC 
ACT - ACT - ACC - ATC - TAC - TAT * CCA • GAC - ACA 
CTO - AAO - CCC - CCA - TTC - ACC - ATC - TCC • ACA 
CAC - AAT - CCC - ACC - AAC - ACC - CTC - TTC - CTO 
CAA - ATC - ACC - ACT - CTA - ACG * TCT - CAO - CAC 
ACC - CCC - ATC - TTT - TAC - TOT * CCA - ACA - CAT 
TAC • TAC • CCT - AAC - AAC - TAC * TCC - TAC - TTC 
GAT - CTC - TCC - OCC - CCA - CCG - ACC - ACQ - CTC 
ACC - CTC * TCC - TCA - CCC 



1 \, * f- KjEflii, ^ : 

CAC CCT CTT CTC ACT CAO CAA TCT CCA CTC ACC ACA TCA 
CCT CCT CAA ACA CTC ACA CTC ACT TCT CCC TCA ACT ACT 
CCC CCT CTT ACA ACT ACT AAC TAT CCC AAC TCC CTC CAA 
CAA AAA CCA CAT CAT TTA TTC ACT CCT CTA ATA CCT CCT 
ACC AAT AAC CCC CCT CCA CCT CTT CCT CCC ACA TTC TCA 
CCC TCC CTC ATT CCA CAC AAC CCT CCC CTC ACC ATC ACA 
CGG GCA CAC ACT CAA CAT CAC CCA ACA TAT TTC TCT CCT 
CTA TCC TAC ACC AAC CTC TCC CTA TTC CCT CCA CCA ACC 
AAA CTC ACT CTC CTA CCO 

rfcut+t'- hs&a-ta 2ft&£* / 5* / 9 

?0 * ? u * * KEHtt* * : 

CAA CTG ACG CTC CTC GAG TCT CCC CCA CAC TCA CTC AAO 
CCT CCA CCO TCC CTO AAA CTC TCC TCT OCA CCC TCT OCA 
TTC ACT TTA ACT CCT CAA ACC ATG TCT TOO CTT CCC CAC 
ACT CCC CAC AAC ACQ CTC CAC TCC CTC CCA ACC ACT CTT 
ACT CCT CCT CCT TTC ACC TTC TAT TCA CCC ACT CTC AAC 
CCT CCT TTC ACC ATC TCC ACA CAC AAT CCC CAC AAC AAC 
CTC TAT CTA CAA CTC AAT ACT CTO ACG TCT GAG CAC ACG 
CCC TTC TAT TTC TCT CCA ACT CAT CGG TTT CTT CAC TCC 
GGC CAC CCC ACT CTO CTC ACT CTC TCT CCA CCC 



-fry K - 7 * * 5 < £ S3S8 £ Jl * Y / a D 
UA9 a-y*dtt«&nft« * hfcte&ttfcffi 

cni«5JffittWitfc**, 'M^J K-7CEM 
23 l.6.70Y/ADNAM^5y-4^; 
o - yLfio ^Xi/wy'l K--?CEM231, 

U > 3 a * 9 / *) - 5 V K(A«erican 

Type Culture Collection, Rockville, M 
D — h - * b v 9 3 

W7 i/ a -/*>-«T*»K ftJ£&*fATCC K 
I3 9 6 2 OOTTA^tlfc?**. u - h 

tfiU&SJgffifcitfc?-** K-tCHA 

K-TCHA 2 5 5. 
5 a. u-Kx^O*^ ^- 3 16:2 6 5 - 
2 6 8 (19 8 5) icQfl/T* nn^p * XX 



^'i K-7CHA 2 5 5.5ltS^:^ >ru 
* (Metres) **tff<f * h (DavidXDKBffffr' 
JM.722,892^tl98 8^2^ 2H*fr] 

> 5" a n >v+ << x y * i oT^gc sn* 

; KpMLC E - I 0(i, t h 

l KpMLCE-lOtt, r/My«M7 4 ' 
A *t t - * ? u > * y % a , 9 £ * *) - 1 
y K{Aaerican Type Culture Collection, 
Roekville. M D )© /«- T * V K • a U 7 f a 
y<D-«Tft 9 < I 9 8 8 ^3/! 4 B*K) , ft 
S»f ATCC 6 7 6 3 9 oTtA^^IfifetA 
& a X l KpH K F - I It. t t ta(*0 LSI 



Sfttotfoy/ A«0|*Sft-r*. 7*9 Xi Kp 
HKF-Ht, ATCC/<-7^hoi/r/, 
y<o-&?*>& ( 1 9 8 8^3/34 BffSE, Sit 
HATCC 6 7 6 3 7) . 7*9 * J KpML C 
E - I 0 fc*C/pH K F — I O&jeBftttfc Jt CF A 

7*9 x t KpH KCE-tO£> KpM 

lc e - i oe&*<dc em L«RiKffiftf;ic? 

3. 8kb Hindffl7f//>'h^^ 
«U Il-in/i7 9 7> ^ h £H indQI^<t7 r 5 
X * KpHKF-llCMy-NtSCilUo 
t'JUKLfc. 79 x t KpS V 2ipt (ftftS^A 
TCC 3 7 1 4 SOTTATCC^A^ffe) 
fcfcJPHWfcEcoR I ?*S{tU C la I U <£ 
7<| : dCATCCCATC) * E coR I gfitt"^ 
<f y - h LT79 x i KpS V 2ept C ia*3g$g 

mi KpH KC B - 1 0 
#*C | A I fc^tfBaiH I TfSfcU t b L 
tffi5Eit£*Kl££L/:C EM LfcoJgftJa,"! 

9. Okb CIiI/BmHI MR 



ff 181*2-145187 (9) 
75/>^h*^R|L/:» 7 9 x i KpS 

V 2gpt-Clat>$pa«fcCla! hXOBtmH I 
TiBttL, tt4. 5kb (OClal/BftiH I 7 
9 ^ h fcigfcL*. ^Ui KpHKCE- 
1 0&*<Z>ft9.0kb 797>y»-*79X?. K 
PS V 2 gpt- C La©±!£jft 4 . 5 kb -< ? * - 7 9 
7>>KC9-ry-hL, 8E79 X * KpCC 
EMKtflWL/:, 7*9 X { KpH KC B - I 0 

fe j: c/pc cemk ©^ijs^ttfe * ummm* 

79 X ; KpMHCE-30<i> b H&J&Vl®. 

8I^E««oy/ i*jE^I(Benoaic sequence)^ 
f LT^5, 7*9X1 KpMH C E - 3 OU AT 
CC:^'/.y ( 1 9 8 8$3/! 4 Bl£«FK) 
<D~gf**l*l£LT*9, Sft8§ATCC676 
4 0oTKA3^lfc-e<&** 79X * KpH G 1 

zitt >-0tf*oH«pj$f|ta<oy/ Afi^i^^^ 

LTVi$, 7*9 X 4 KpHG I Z (tftffJJ^AT 
CC 6 7 6 3 80Ts A T C C HT I** 



( 1 9 8 8^3/3 4 ■ 7" 9 x * KpMH 

C E - 3 0 te«kC/pHG I 2 0$Jj?Bgfl&fc * 

79 x i KpHGCEM-30t, 79X1 Kp 
MHCE-30fc*©CEM H «S|K«RJWite 
5. 3kb Clal /H ifldDI 7 9 7 

>ntiwu i^nfc79r>^tci 1 i 

/Hi fl dHI^ft^^^-pHG I Zi:MY-ht 
$ C t *eft&L tz 9 79 X * KpMH C E - 3 0 
ti I oia±ODaaH I SflttSSff Lt US OT, 
t^TClal iBfLLfc&KBanH I T»5}ifl{kr 
79 X ; KpMHC E-30<&5.3kb Cl 
a I / H 1 nd HI #] IB 7 9 ^ > y M'fc t £g II iflft 
^5, 79 x J KpS V 2neo (A TCC 3 7 I 
4 9) *M»»*EcoR! TiflfLU Clal \} y 
(KW : d C ATCCGATC) £EcoR I 
ffittIC 9 * y- h LT7*9 x i KpS V 2neo-C 
lafcSSBlLfco 7*9 x * KpS V 2 neo- 

C USfllfBMJfcBaiH I & «fc C la I T3t£fB<fc 
L, #J4 . 5 kb ?-7 * httimLtz 



79 X ? KpHGC EM- 3 Ofc&IPBttfcC la 1 
T?£±8UtLfcgL MRftftBuH I T»»Mft 

itfiTteilttL/tC EM HMWEflUftft-J-K 

ur^*aiffiT*±«-r«tti 2. 7 kb $«ira7 9 

^>^tlBL/t. 7*9Xi KpHGC EM- 

3 0 0^1 2.7kb Clal/BaaH 1011^7 9 7 
> i' h** 79 X ! KpSV 2neo-ClaOtt4. 
5 kb Clsl /BaiH I ^^;-75^> > n: 
9-fy-hL JSE^J-pNCEMGlfcSS 
52L/c» 7 9 * i KpHGCEM-30 fc^tfpN 
C EMC I O^[BfiRtti3J:Cf«l(llllBa*«i^i0gi 

4 glK:*** 

79 x S KpCC EMK4MRIM5RCUI «fc 
tfBaiH i TffHtl. ft 8 . 9 kb C la I / B bbH 
I fc»lffl7 9 7/ V h^^l|«L^o 79X* 
KpNC EMC I t>iHP&»ftC]aI BaaH 
' rvfi<fcL, W I 7. 6kb Cla i /BanH 1 JTJlfa 
7 ? ? j* y b tmfgltZo i^^T, 79 X i Kp 
G C E MK Oft 8. 9 kb C la I / B atiH I ftlffi 7 
527- 



y ? / Xfty^ 5 KpNCEMC 1 ©ft 1 7. 
6 kb Clal / B a«H I frlffi 7 y tf t v h \Z y 4 
Y- h U ?fc3&-<??-pNCEMKGl *EM 
tf: 0 7*7 a I KpN C EM KG 1 li, t J- LfH 

EM LiflpJ£ft«£3- KLTl^&itfc*. fc 
<J;C/t hHmRl£ffifc*:i- KlTH*iIfc?{w 
GEM H^$gjJ4t3-KLt^ 
ajft{cT*aWUT^*o 7*? X * KpNC EM 

S^Lt^i. ^5^1 KpNCEMKG 1<0$J 

mi KpML C H 1 IU »**1Z 
at*. * fl-t^*CH AOL«nJ«f5 

7*7^1 KpM LCHlli, /--Tv > V - i> v 
* * • Vt-f * * 'J 7 * -f <J 

/T(Northera Regional Researoh Laborato 
ry(NRRL), Peoria, I II i noia)© >< - T * 
y h • «*Af t-« 3 U * ■ y<0 — 



ffflRY 2-145187 (10) 
SS£ LT#ft* nxo4fi^ E.coli K12 
HBIOI/PMLCH i^6B#C»«t«C 
& 0 E.coli K 1 2 HB 10 1/pM 
LCHl (19 8 8*1 i n 1 4 H*R) ««• 

JJtMNRRL B- 1 8 4 3 2 0T> 
NRRL3i^j|KiA^44, 7 * X 5 K p M 
LCHl £*iiPB»3&Ba«H I "C ffl ft I fc fc. * U 

CD 5'fl£AS Ba»H I »tt*|»*Lfco. CO-< 
^-75/ / > H 4H9t5 y — h U • T'sx 
* KpMLCH ldB*|l!iiL^c 7*5 X i Kp 
MLCH lfcJitfpMLCH 1 dB 0$>jfB9?ttfc 

7*5X5 KpMLCH tdB£#|Ri6l£HUd0 
fc JlC/Ba.H I TfBttU CHA H«|«JR^ii& 
KUTl»*afis**aWt«tt5. 7 5kb 
H UdD/Ba.H I MR7 ?* * h *$«Lfc. 
7*5 x • K P BR 3 2 2 fc«K»*Hlndffl*JJttf 
BaiH I TiflffcU 

*»8SL*o *H*C, 7*5X*KpMLCHld 



7 5 kb H Udl/BaiH 1 &1PH7 5 y 
y y h £ 7* 5 x i KpB R 3 2 2 ipdI/Ba» 
H r ifl't-< * * - 7 5 y / x HI5 4 y- S U 

7*5 x 5 KpMLCH2*sa«ifcp K^-e* y 

5x > KpMLCH2£&)PHW*Cur fc*r/B 
a«H 1 T?«fcU 5 . 7 5 kb © C la 1 / H i nd 
ID MR1 7 5 * h*9«U Clal/Ba.H f 
M^^i Kp 5 V 2 8Pt-C lali 5 4 y- h 
L T 7* 5 x J KpGCH A*M88Lfc 0 
7*5 X i KpCCH A*fflHgfXB««H I Vm 

7*7* 5 KpHKF 1 *ffi|BltSH iadDITfflfc U 
» US 9?XWL V <J i'MtBtftH ! (NEB) 
■J > tfC^T'ft £ttfc-<?*-*Bat 

H ! TWWU ft 5. 2kb BaiH I fclPH 75/> 
xht^tf:, ft**!*:** X $ Kp 

H K F 1 ©#J5. 2kb BaaH I $«)PB7 5 y > V h 
KpCCHAOBiiHI ifltt'** 9 - 



HA L«*9*ffl«*3- KLTl^ag?** 

7*5 X I KpGCH AK ©fcjpBSMfcfcJi ttffeitlZ 
H*i*««>*7l8!li:**. 

7*5 X ? KpUC VH I no- 1 Alts W 
~h*i2a*f*, */^-t^CHA<DH 
M«ffl«*a- KLr^Sy / L 
Tl^a, KpUCVH I nc— 1 A I* s N 

RRL<0^-7*> I- • X h,7 • i) Aff — • 
3 ^ a y <3-8P*flfiSU ^Sntl^ (I 
9 8 8*1 1 1 4 B) em*?** E.coli K 1 
2 li B 1 0 I /pU C V H I ne- 1 A^&ffif$IC 
^Wf 4:tA ( T*6, E.coli K12 HB1 
0 1 /PU CVHUe-'lA OJggftl*, ftft* 
^NRRL 3-! 8 4 3 3 0TtAfCM e 
7*7 x J KpUCVH I nc- 1 A^MPBWJRHind 
n-CfflNtU CHA H»BJ«M**3- KtT 
^SJife^t &^^5^3. 4 kb OHindIH*3jia 



i 2 (ATCC67638) fllPa# « H ind 

pU C V H I nc- ! A Oft 3, 4 kb H Ud £ ftjPB 7 
5/>^^c v H indfflMftLT »J ^MHtLfcT* 
m VpHG \ ZO«9 9 -V 9 V bE.9 
H ¥- b l % 7*5 x ! KpHC|-CHA*83$| 
Lft, ^7X1 KpUCVHlM-1 Afc«*C/pH 
G l - CH AeMRfftt* J:cfM«ttB«Stt<0 

|£Lfc, CHA HMVKflttfta- KIT*** 
ilfief^ftfrt * 7*5 X! KpHOl-CHA*, 
flif J FB f» ^ C I a 1 fcJ: BaaH I TffifcL, tt 1 0. 
51b OC la I /BaiH I W»7 5 ^> y b 
«L^. ft&'K* 7*5 X S KpS' V 2neo-C ta* 

MPBff«9a>H I fcJitfCUl T«ffcl, (45. 
0 kb <DC la I / BaiH I ^H-77^> n 

HAKGl^MU, mi KpCCHAK 

TKf$£Lfc. CHA L»plttffl«*3-KL 

LT^*jtfcTKte£LfcC H A 

- K ITU * if ji^^S^fCU * 0 7*5 X i K 

pCC H A KG 1 II 3 & IC> {3 7*/-^Mj: 

9 X < KpGCH AKG l ©fcllfi »tt * * tfWflfe 

offi A » By fc J; (ft © A tt tt «B US £ © H ft lft L > 

CH AfcU^oyy y fc-fc t/8*f Kit 
l***fcBJ]<OD N AftM^cfllCff * t^o 2< 

$tt®f}3f8*"f (cellular &achinery)$W IT1^4 0 



HBT2-145187 (11) 

0. 5 kb Clal/Ba.H I fcJPB 7 5 ✓ > > b * 7* 
5X1 KpS V 2iPt- C IsOftS. Okb C U ! / 

bbih i xn:7-ry-n, 

^Si^* ?-pGC H AG 1 fcSKMlfc, 7* 9 x 
J KpGCH AG 1 0#ira2BttfcJ;c/»l£ftfiEI* 

7*5 X I KpGCH AG 1 C la I V 

fcffcL, «&V ] 5.0 5kb Clal fcJ(S7 5*'/< > h 
*m«L/:, 7*5 x » KpGCHAK^MRflf* 
B e.H ! TfeHtU C la I 'J >fJ - : 
5'-GATCCGGGATCGATGGGG-3' 

I I I I I I I I I I I 1 II 

3'-GCCCTAGCTACCCCCTAG- 
**0BaaH IgfSft I- 54Y-hU 7*5 X i K 
pG C H A K - C la£335? L tfUT* 7* 7 X 
i KpGCHAK-ClB**J«»jRCl*IT?jfi{fc 
U Ht0.85kbClilMR77^/x-h«« 
BLfco 7*5X5 KpCC H A K - C Ib 

<&ttl 0. 8 5 kb Cta! &IIB75?*> > b 
;-pCCH AG lOftl 5.05kb C la C 7 5 
/>nCMV-Hs M^fXi KpGC 

it) *fH tA'T* *■ j*fm«£«SBS*JBR 

<s»** ** ^-©ffaucifiiffl-cffffr 
sot, jaTT«/T-r*«*o^^ 

ft |-« A o £ £fc SS * JBR KM T 4 C <t A< t? 
SB^O^m^^ 9-l±s ^f^S (E.coli) rt-ff 

mil, ^oaoowaaeTfcHatttiift&tt 

?^;aiH?tUO"C*io SP2/0- 

A« I 4 Hr/k5 >f y It, *jffil*ffii**a*Ltt^ 
»io-7t^M>T*4 B KpGC 
H A K G 1 tiXtfpHC EMKG ITHr/^'f X 
S P2/0* 7 * ^ b Lfc'tfcTM*. K5 



Jfffl¥2-145187 (12) 



5 C E M / C H A trt* * *2 S^* ^ t 5 , * 

0 s /««/ 1 o'lass* ro^^^*n»6 
£i*<SE"W*ttfc. s p 2/oioi»au*»wo» 

ssF*fioici£jaiffl©»«eB*«ffl-cft set 

oneguzzo, F . K t + * * - • K • 
-. 6:703-706(1986) 
; f- b - £(C bu, G, )„ »»?Ht^«r'/» 
15:131 1-1325(198 



7); 3 4*6 ( R ice. D . ), ^s'/-f 

iy'/^U S A, 79:7862-7865(1 
979);fc<*t>'*4* (0 i. V.K 4 

14 xyw XUS A, 80:825-829 (1 
9 8 3)o 

v 7, 7 x 9 htSCi^tfH^. WAIf » 

«b**h\ cHA«s&ft*&tf* 

(EmvitU, and Perlnan P.)* 4 J* / f X 
X MJ — ( I ■■ui»ocheii8try)s 8:87 I - 8 7 
4 < l 9 7 I K ifctt/TuUJitff^yl 
<o*®ft#3"4. 722.892^(1988^2 



1*5 ^51^ 9 9 -T h 5 V * 7 * * I** 

Mil *WfB#lElB«r***l£Js4H'r* 
*ttBtt0 2 o0LH*fcttRtt*fcStt© 2-a 

9*-Tff:£ftB*attftK« **^ttH«H=h 
LTii, C EMfc*tf C H Ajtffi^fcfc&Offi;* 
*4^k:«2*?«dna HSB«*£MB«>^ 

KCMoncBKftt, aiMcf-ry-n-tc 

-«^^-fr4S V40*5"» C 



* x x k±k avians* * 5 Bj«ffl«*ite^ 

rt-f^r, yy am 7*9 9-^&M^t9-/y 

7 * 9 b & titzmjfcamfjz&ttz * z c itt < . 

•p. L^L«A<^ M^^;-pNCEMKG 
1 £/;ti;pG CHAKG M^SV4 0^'^ 
t-^itU (Cniij; 0 , 7*5 X ; KpN 
CEMKC 1 (E-)fc£-/pGC HA KG 1 (E-> 
4«iHM*n«) , S P 2/0l«fr *® 2ftteft 
4- > 5 C E M/C H Att#tf>&$ f^Xi* 

KpCCEMKll:H^$n4CE 



lO'Dr U vffij t It s ^5^; KpCC EMK 

^^r'jyjitf^tnotts,, sv40 

x v» v*t - ? ^ -±C0C E M» y <<7a 

^Mi KpGCHAK-2tt, Xlfcff7(&EK 
«*tticfi£-»T««*n6 g SV4 0*>'^lf 

* -<c«fe -iTftift-r ** x i * a/c h a web 
mm*** t rsfffflaite? 

* 5 KpGCHAK-3 bi^, HJfcPJ7K22tt 
«>:&£Kft->-C«!&*n4. 7 5 * i KpCC H 

A KG 1 *««+*Br*©;»ttic*v*T7* X ! 

KpC C HA K £ y 5 x • KpC CHAK-2i|| 
^ISiU, SSlC/n i KpCC HA KG 1 

^1 KpCC HA KG 1 **K-r l< 

ffilcJi-.TfllSa'rSC * [fl-MJ'CCa 

t her i ne B . B e idler)* 4* ■ * V ^ (M, J . J obn 
son)fc £ >' * -f ^ X ( J ancs R.Ludiig)* 4- 
> y ? 9 * T * # f 4 — X ' ¥4 \s 9 ¥ y K • 
7 ^ x r • > ^ * • * u-f y (Chimeric A 
nti bodies Directed Against Metal Chelate 

sh nBttHoABttflrttOaiO 7/2 7 2.5 7 
7*1, fccfctf^a V<M. ;. Johnson)* *> 

ttftHi«»0 7/2 7 4.10 6 9»I«] . 

&«O^IUot, 2teffct±*> ?C EM/ 
CHAftttOESfcftfl-f* lo 
Otffctt* *<; X X*, CEASiS^ 

tit/f B-t*R»C E V 1 2 4 TttH** 

arc CBAtJi'nf^/c 
E V | 2 4 W^*iitt&***» Wmt UTIi, 

? - • - r • 9 * ^KiHfflS&S tt4 £ £ <> 
fcHT. 2aflfctt+> 7 C E M/C H A 



»BB¥2-145187 (13) 

T* 75 X i KpCCHACl^^ni KpCC 
HAGl(E-)ia^Six pGCHAK^pCC 
HAK-2fcB«8U*£* 75 X i KpCCH 

AKGi-3taa;t5:H^^ fl y 7 x< 

KpCC HA KG 1 -2*^HpCCH A KG 1 - 

^-pMCEMKG H/t 
S P 2/0«Btt» ^^-pCCHAKGlli 

aJ&9bSO* 2«Htt+>5CEM/CHAtt 

r 9 > x 7 * ? p L*£±rt?it£ : F4-£3U 
tf&2«tfete+> 5C EM/CH A0t{* 

ffett + * 9 C EM/CH A ftf* li 

^-f u cnia^t, CEM/CHAOCE 
Assair-A^, f-x^is^en^c e A^rs 

TA + u-^:n<ik , -^lu||0X.5, 2»f£<£ 
4/ KEM/CHA^OCHAT-Alt^f > 
i^S A- E DT A4-U- h £f§£* *<OT\ Ch 

+ u - H*#HWtf»4. 7 2 2.8 9 2^(19 

8 8*£2fl2a&?7) icHSsnT^S. 

T fcnif, ^*nt^«pCEM/CHAtt 

EA$4y*rDfctfi**®IC 

S<b-^tttt«tt»« t* sot, &&ftJBajfe&*i 



t + Z. 2«flfitt4-> 9 C EM/CH AftttfcS 
R + V- Mi/MuaTTfcaOT* #tS6tt» 

11 A a £ A © »l ffitt * tt U 4 c t *<T * * . 
ffeoafflfcTli, 2Wtt+^CEM/CH 

a£(**&au *n*c e A<cM»r*ii«§is 

(ay^y-h) ****** fc<i|$<!a*&A 



»BB¥2-145187 (14) 
fig**ttUU B*»B^o«A*88K-f 4. 

iBtt l fc r i j m a ± if * * > * * k &n tt , + 



SfcrtlcY/ A DN AfcHaPL, ^o-i 

yj K-7CEM23 1 . 6 . 7 iis t / y 1) y * 

/'J-?yKi:»mATCC HB 9 6 2 0 

EM23 \ t Q t 7i>^^o^sL>^lfzY/^D 
N A & £ It b hVtmtLV + > Sitfc?© 

tjiscfliufc. 

-./<-(* e s> - % 6:703-706(1986) 
; fc <fc f- s - & % i^H»?'7'>^' 
yt-fv" 15;I3I 1 - 1 3 2 5(1 9 8 7) 

tanas p 2/0 - Ag i * * y k-t&us* 



/0 - Agl 4 7* V K-TttlJ»U % 7 /■ 'J * 

tru v Ki:*Kf^ATC C C R L 

15 8 1 oTKA* "JABT* 5. 

A. CEM231.6.7***"4*¥K-^ 

Hi, ^/v*-*(PellecerK 4 1 : 

1 3 3 ( 1 9 7 8>0>£«fc'&^C EM 2 3 1.6. 
7^^yADNAi$Htl^. ifi^(l OtfWK 
8 0 0 rpt 1 E C 9 ( J — A w jftiG<4ft) Ltft I x 

i o > tntt* j K<iifc« kut* tola* y ^a&& 

■ IOiM M; x-HCg(pH 8. Q), 2»M 
E D T A > 4 0*M NbC«(T EN)4*«ICW!B 
® t s tO^SDS 2 0 0 A2fe<t^2 0«s/* 
{ ©7'o^T--tfK<>^^r^^^v St, Lo 
uUs Mi88ourl)4 2 AC^ai^'CtffllS^Wt^o 

7 * / — VP : * o d * is, u : -f y T t*T*a-* 
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ft«0t*2 5 :2 4 : ! 2 BMtB L , 

J^;?ao*Ai.;7V7 i A T >\> 3 - A Z&jfc 

OdM fU-HC«(pH8.0), 1 iM EDT 
A(T E«llift)fc*lLT-«jarrlfc. 
DNA&50^g /nW RNAse A(>^?t { 
HX, St. Louie, Ml8«ouri)li J: t) 2 B#PJ]4a 
raU^tft, 2 0 0 ^R/«fl<0^o^r--b'KJCJ: 
'J, 3 1 0*fW*a@L*. ±r»^Lftta< 

1/ 1 0Sfi<O2Mftttt h V 7 ut 23 
ffl09 596x^/-vi,i*aD^TDNAtx^y 

-20"C-C30»BBttBLfc», 
8 0 0 0rp«T3 0#RJIDN AtiS'iia*. 
nfc^y h*T Ettffi^ic, a^«ffi9 5 5 v 

B. C E M 2 3 1.6.7 IcMf * Y / 

7 ¥ 

CEM23IYMDNA lOMtTEtt 
liitf t 1 it tf, tK 2 0 v « JS «t i 0 * 3 r (C ore) 

fftf^(Ba6ic Methods in Molecular Biology), 

fc*X(L. C. Davis), t* 4 7* + - (M. D . D i 
bner)fc «ktf/<5> 4 -< J . P. B alley). E Isvier, 
Ne.YorkCl 9 8 6 )] IB«<0#fcKft * 4 0 

EM 2 3 1.6.7 DNAO 2-2416)*, DN 
A I 0 0 ng v =f> *!>#|* LTfcUfc E MBL-3 
1 0 x y >y--tf||jtj 
«*[5 0 0aM h U x-HCf(pH B. 0). 70n 
M MgCit, 1 OaM t h u 4 h - A(dtt) 
fc* T 4 DNAV tf-*<2 #&)]0. 5 /< 
£mv>, E M B L - 3 7 r - t- 

- A- K (C i sapack — G oldM h n /« y y ~ 

mis ^5r^-X^(5^i|flS^|(E 
.'.eolOM'P 2.3 9 2 fcffiffl LTff \K C fgapaek 
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$iHfl<bllffitt(5 0 0«M P H8.0, 10 OaM 
M B C*„ 5 0 0«M NaCfi)l 5/i«t£t0, K 

?T->fc« ftfflcttl&ffJRMbol *$(ilHT0. 

0 0 3 8#tt^*0, 5^(4/^ filc«JttJ$ 
*ZC*, 37T:T1BS&/], ttSLfto ft^T, K 
M^-Sl^Os 0.7«TBE(89aM h»/X, 

8 9aM *7K8, 2aM SDTA)rtfo-X 

:oy/vo?^^ <Jfor8^7 ? * * . 
LH#*fflfa&( 12-24 kb)ODN At 3*1 

LAr^ttOMbol (2 0f8fcx*-*7 , 7«)£fl| 
3 C iicj: ♦) 

y/ADNA 2 0 0 MHt^fl:L^, COONA 

KCSlratageae Ine.)(La J oHa. Ca)^t>W 
A "Mfctt EMBL- 3 7 7-'^DNAtXMf 
* $>- v (S lratageae)£^<&:/p h 3->MCf£o 

-Gol4'*y *»- £> Vii^XSOOlffeJt 

t/?*fY-»>Lfc77-^5Mfi*22 , CT28$ 

fl*J-NaCtf 5.8«s MjSO,-6H,0 2g, 

1 M h V x-HCft, pH 7. 5 (5 OaC)> 2%* 

9 + y 5t*)0. o*t*m*-t: Q (Jf^T, Hltftt 

olecular C loaing), -r^T^^ ^(T.Maalati 

7 V r + * CE. P. F ritscb)^^^-^ v 7* o x 
^ { J . S aabrook) £ % Cold Sprifig Harbor L 
aboratoriee. Cold Spring Harbor NetYork 
( 1.9 8 2)] , C7r- f ;o«t|j|j|lfc ( 

7 r - 5 -f 7? y - * P 2. 3 9 2HDJB 
tfflv^/t m$L 20.000^^-^/1 OOaMSF 
«IC7-u-hL, 3 7'CCT-fc-f ^+ A -c- h 

C. »XlCSM231.6,7v^t ^it fe^F 
tWLTl^iajft^77--^MLCE-l 00 

CEM23 1.6.7Li(A KM L 



Xh7'/;^-> [ fic, (La J ol la, C A)A»«s» 
\®A*)t&K E.coli P 2. 3 9 2*^4 . 8 x l 0 

* o - - :/ 

Ifc, C£>tafm> • >4*^i± [<D 

r.Marc S hulaao), ha^K 

* * 5 v 7 ? - * *c- *<G eneral B ank 
Data Base. N I H Accession # J 0 0 5 4 

5' -ACA-TCC-ATA-CAC-TTC-CTC-CAO-CAT-CAC-CCC-S , 

4 * X A -f>-:J-#k-^, K(Molecu 
lar Biosysteaa. Inc.), If'/'f^^ 2> 
•J7**-T(San Diego. C A )lw o T£fiS 
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ya-fv^^Jf^2fi*^' , f-i / ^ a v Kdoubl 
8 southern bloU)& & *>W\~f v ~ *? k 4 7 V 

r y -r hs - a ^ (i % *u4- A ^-^o--> 

M^i:S^t^-oCEM23 l.6.77r- 

MLCE-l Oi^SL/:, 

D. CEM23 1 . 6 . 7 » *' * v * •» ^j&fejE 

sawiToateia*.:^* * kpmlce - i 

gt^7*3-BRL(Cibco"BRL, Gaithers 
berg, MarrLand)#fc©£JCtt»ift<React B uf 
fer)#3*ffl^ ±M 2 2 0 It Ba.H 1(1 



tiMl/u g )T?tfHtLfc 0 BaiH I fcftDN A*> 
£tt**:;^0.5/is/«fi*2*<£0.75K 

tO| Okb 7^//y hiDEAEB 1 
flISl»»L[f 7 4 k r -(Schleicher)**^* 
**(S chuelDv +-^(Keene), V 
7* + -(Ne« Haapsbire)], K^?* IM Na 

IS L/:, f^n/:77/^l- gi&FJ 1 B 11 
je^OCiC, pBR 3 2 2 DNA 1^2(5 On 
S) y BaiH 1 1 0 lib KM *. 7 r - ^ D N A 'J 
tf-*' 6 tf$(3 0 Ong )*$V^ T**)tJ>* 
9 4 7 • A t - • a U * > a ^ (A iter i can 
Typo Culture C oUeet ton)( A T C C S3tS^ 

BR 3 2 2 5 0 ng t 5 4 Y- h Itz. *~f s - 
B R L { G a 1 1 horsberg, M ary land)*** A-^"]f£ 



tt, E.coli H B I 0 I 3 * X* * HflSSfcWV 

wtt#ftT»««mLfc. *-*\ hb i o \vm 

1 0 afi£8)lfi2 0 0 *C*a£l> *±?3 0# 
M-f h L*. KV>Ts fffi!B£, 42t 

L/:, L Byoxd NaCfi 1 0 g, W$ 

New BruR8iick23R»Sl«*T imfRII, KBUS* 
0**-<-Hfc(2 2 5fPi, 3 7lC) v 0ti< 
T, 2 00 ^4Tyfe''/'/i'(5 0M/i«)t 

WLB-Trfo-a±T37T:T?-£<r ^ + 

? a -.s v ^(jiilfB)*** tf^>k y > a 9 < /(Cr 
una lei n, M.)£ J;tf* ^* ^CHognefis. D. )© P 
roc. Natl. Acad. Sci., U S A, 7 2:3 9 6 1 (1 
9 7 5 )fc»l<l2«*nT^5 3Di-** «j 

-y«-ffllvr«jft^»:pB R 3 2 2 7'7Xi K(? 
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MLCE-! 0±G'«)*PI5Sl, 7 

3i/^^.yi:i-98B?3fl4B(ATCCft 
6 7 6 3 9)K$ftLfc, T"? a ; KpM 

E . fc h DN AO iHag 

WLfc. V-tf-MSorvall) CLC-2B4>, 
2 2 5 0 0 rpiTK.t5:ii: 

J: *!lil«fim*&'<7 ^ - (Buf fx) 3- MflllS* 

Blf!a*2KtK P B S *c 1 [aJifcfr I fc© 
fi"«u» h*lOiM h *-HC«(pH 8. 0) 
4 0»M NaCfi SQQ vt 4* K 19 M ft U 1 0 
KSDS 30ui i:20«g/i^orr-^K 
J S t. Rui 9x Mi«aouri>6 n 

H ieterXx 9 > • rt 7*4- > *7\¥, * * * * 7 , 

/ y - 5 y K)fr *&fftsn/: t ► a /* ya - 

4 J 0 0 2 4 1 ©T?A#5jfl&>£ffl^TEMB 

W I C geifcoCi < is LT\ £3f5 x 1 O^flSO 

c-v*#*fU <>HKF-|i^l/:, 0 H 
KP-1DNA 1 5 A**££tt»fc(R«ct B 
uffer) # 3 (G ibco- B R L N if <( *f - X - 7 ^ 
/ 'J - 5 y K)*T, BaiH I fcJ;tfH indDITft 
ffcLfc, DEAE8 l«t±tS, 2kb79f> ^ 

L, t^SL^p pHKF-l 

!i. 77~<x h £Jft©*S£<cftu. r a ■; a > . 
9 4 -f > »jv'f ♦-.'au^/, yici 9 8 8 
3^9, A TC CSstfc^ # 6 7 6 3 7 TSfJt 
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<Z> 7 * / - ; ?do + /|,A: ^/7i /k7A3 
-*(2 5:2 4 :l)««T2@tttBL, SSfc* 
oo*AAMyTUr*3-*(24:|)B' 
&-C2l£]&±teai LfcQS, 1 OaM h'ia-H 
C«(pH8.0), liM E DT AKflLTjBfil 
fc« &t>?. {U^n^DN A*5 0 u g/tfiOR 
N AgeA(v/-r^ * i) ;ux)-c2^Rfl^®L/r» > 

200^ g/ i{oyof7-«tfK? i tef?smm{t 

LtZo 8*ttfcDNA*±ffifcan<fil!jill H a*f 
Us OD,. 0 TaK«***Itt-ifclSflH o 0 

- 2 o o«g/»e"e* ^ fc, 

fbn'* ^oMrOk h DN A <1?ift0[ 1 E Tip 

«L/r2l0/ig)*MboI -CfiftaiflfbU ft? 

2-24 kbODN A7^/ y h^^fjlL, 
1 Bi3«ort (i:UEMBL-37r 

aran i B82*©r tt < % t-^-tf±(Dr. p. 

L* 0 7"nJ KpH K F - 1 OfejPa«iftfcJ:tf 

H. C EM2 3 I . 6. 7 Vu* y'^alfgdFfcJt 
^bK^y^a^^tLTV^y^^ Kp 
HKCE - 1 Qflffig g 

4CEM2S1.6. 7 3J&* v^fti 
PMICB - I Q tlti3. 8kb H i nd 01 7 

* y Sttfff l DKttotffcfcfco, £ 

MM 1 EizlRn<OfyX ; KpH K F - [©Hind 
ffl88ttic£ t,\z*t7? a-z.'s fl, thirty 
'«ffl«ii£?*M&Lfc* * i C E M 2 3 1.6. 

7*jfCLttf8ia**rr k**jis* 

LfcoPMLCE-10 DMA 1 u g *J5£tt 
SifcCReact Buffer)* 2 (C ibco- B R L S *M 
>'j-^K)tffll>, I U/m 

* g'fcHttKiflftLfc, pMLCE-1 GrBftD 
N A*±22«7>5n<^^?*t&(C*Mt, DEAE81 
fi£±? 3. 8kb HindDl7^r>^h*maL, 
TE 5 titt&mitz. I Q x ? <( Y- <s * y& 
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ffiMU 1 OiM ATP, fciC/T4DNA'/^- 
tfjft pMLCE-10OUg(2M> £ H ind 

w i oicie«ort < v nm* b rlcii&oh b 
r P H kc E-io*»S*nfc**xiK*H 

SLfc. KpHKCE-10 eofclfSSfltt 

Ttjj^_L£J KpG C E M K g>fj?3(S 

ATCCM#3714 5)*ffi^Tt» 

$L* a t ^ '> • 3(c 

pSV2?PlDNAl^gtrDNAi tf 
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«M04l50fH'> l i#^^^'18l. dT T 
P, dGTPs dCT Pfc«*tfdAT P 1 0 u(L* 7 
v / o »JR2#ttfc .fctf 1 0 ***ffifc(0. 5M 
h ij x-HCfi(pH 7. 5K 0.1 M MgCtf,, 1 

ffi)8a*L<B£&TEcoR I *tf4¥**S£<ttfcp 
SiatT3 OtfRR&lC* ttfc©*, II^KftCliI 

^ ^.f, *< if - , 7ffa.-t7*/)H coR 

i ¥ft*tt<t P s v 2*Pt soo^gtMy-h 

? fiLi'C la I 

CK. Clal V >*-K?4lid(pC ATCCG A 
TG)T* o fc 0 5 -f Y- f a vJE£l*x 
1 BBaotfifcfcta^Tffttofc. ?4Y->a 

*»W 1 DEttOJt *fc«M*pS V 
2gPt-CU75^> ^ h*D E A E 8 1 tt±C 



fc d n a * se.* -f y- *> b y £ HB10 
ax-i»-c % $*n/:-<* * -pS v 2*pt-c us 

C la t % J:t/BaiH i MHHXTiRft L ft( t • 

nfc&l 1 DieHSOCTi: < , 4,5kbpSV2«Pt 
C Ib- 8ai7 ^ y h £ 9 kb C la- Baa pH 
KCE-107^/>'^OBAE8lK7tP 
«L/:. 9kb77^^ HIA(*DN'A 3 7 5 n 
g <i: 4 . 5 kb ^7 ;-DN A 2 0 0b8 i^ffl^. 

< ic Lt«lWiM Y- 5/ p y££ 
£<> HB101 pG 

K D N AOJfflW?^ v f y /C <fc oTlSJ^ Lfc* C 



J . C EM 2 3 1.6.7 V»ag?*&ftLT 
C EM 2 3 1.6.7 
{B<o*xiHm7o-7T*? 'J - ~ y 7 ltz 0 

■fa-7*>n^ lfflU J »3~4fl«**U 7 v 
;w ■ ? 7 *-»±(Dr. Phil TauckerK + 

^(General Bank Data B ase)(N I H 
^ J 0 0 4 5 3)^«fc ot^n/:^ : 
5' -CTG-TftC-ATA-TCC-AAC-CCT-TAC-AAC-CEC-AAT-3' 

x^M± («^y^*rf, CA) ICckoT^fiJC^n 

T2tsl* ^ V-:- y^L, J »figtt& ^ y-?f5Wl 
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OfS.ntS&l' *7 r - D N A*<PJKJ*li* 

-r y)C EM2 3 1 . 6. 7fi?BE$ft'*ftlSr 

HBOC EM 2 3 1.6.7* » - **S«U 
MHCE-3 0 £fft£ 

K. C EM 2 3 1.6.7 V»itffi?*£gLT 
H&pMHC E-3 QOffi% 

CE-30#*O5.0ib Sell 79/> ^ 

— ^ D N A I Oj/g&s ESUffiHS # 2 (C ibco 

- b r i % tf<< *r-x«-r s ^'j-^Kjtf, 

fflKW*Sat!T»HtU ^tefll D*S<fttf)DE 
AE8 IfcT^Slftlfr-*- SC*fc*<K 5.6kb 
7 * y h«*||Lfc. U5^->'->(5- 
C A)fr£»ARjffi:tt7'*-x? •/ y 

OnM h 'J ft-HCC, pKB. 0. lOiMMgC 
C 1 0 OaM NaCfi) ±3 2 0 0 n it t 

> ^ h*2 o *0K*ffL« o. 6 

7^P-^(FMC)Y/^ffiU, S0iAip(i'j 
t ^r)r i StffWfrtt* 6-7kb0* 

-^Z^^-pUC 1 8 * is * * *<u y 
t> ( Y aniich- P erron, C . ) % G ene 3 3:103 
( 1 9 8 5)icKttSnT^*] fc±8B<3fci< 3 8B 
H I titan ind3lT#Mt L fc<> 3 OaM h 'M 
-HCfl (pH 7. 6), 10iM MgCfi,, 5»M 
i»ft^O-A, liM ATP, kJ;tfli 
2 T 4 DMA 'J tf--tf(2#fc>*£W**£tt4 
0 0 MCOSErSfl*? l 5tT 7 2 0#Rf!> f#* 
nfcpUCI8-<^^-(50fig)(-A , ---f> 

';)i:thDNA7H/'xKl 5 0 «g )t 5 *f 
y.-K/io 5-fy-M/:ONAtt«Oi|il(l 
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KB luescripl)-< ;;-Ml 3~SK+*$6t 
1 W^tLfco 1 BKtf£Lfc<fc 5 IC, 

^-^*HILfc5.6kb!fPA*DNAi*, 1:1 
OOit^Ts £ ffi I 0 £ G <t LT.? -f Y — h £ 
/:.HBlfl|^k7y MfflJfcOJBHtsmoSU 

**l*pMHC E - 3 0 fcfrS L ft. pMHCE- 
3 0 1*. r/^x hmitrOJHSlcttl^ T> * 
* • 9 4*f • * ^ * * - • 3ur>w^i:| 98 
8S334H, ATCC^S^# 6 7 6 4 0t 
^KU 4 r^i KpMHCE-30 0 

tt*uttf«ttiittia**w«>ai3Bif=«f. 

L. b K DN Afl& B 

JbKgftfll EEttorMKUk h ON A 

MpT'o^ ^Ot hDNAOSl 0 A g £ 
^JB*yK^^wr--tfB 8 iH 1 *$J:tfH indffl 
***30Wtt«fflU E£«ffi«#3(Gibeo 
-BR L % tf>f *-X'<-*\ M-9VK)(6 

E.coli M15W5 0 0 jie*£*tsiAU ft 
*n*:JtfRti:ft#*X-gaU I PTG, AMP 

K4 ji g/«ff X -tiK 2 u g/*C I P 
TG, lOOtfj/HT^HV) 

N. » KpHG I Z<P$)8 

*<T.Honjo)(rtK**, B*)*!> 
fe{tt*n*. * a'^fcCTakabaaht, N.), 
(Cell), 29:671 - 679(1 9 8 2 ) ^ 12 tt 

snruit h#yv2 ^D-y^fflu, 
»^--^L/: 9 t b ft*-* i asricts^-r* 

7. 5kb #Afc*2W* o-^BSt, * 
ftfcHyHG 1 (tftfi Lfc« fcfcfl 1 G 

Sir* & £4>f3!U7.5kb H India - B a«H 17 
9^/vhtpBR322tiSlK^o-xy/t 
fe 0 t h tfyv l ji£**Sfrr *PB R 3 2 2 



3U^iy|:|9 88?3fl4H» ATCC^ 
S£ffi^# 6 7 6 3 8 Ifc, 75*5 KpH 

0. C EM2 3 I . 6. 7 V hiifc^fc <fc * h 
\ ilfc? fcSffLTU&pHGC EM- 
3 OOfflgg 

1 itfc* tM^^/i, pMHCE-3 0(l 
QMS)*Clal (lltt/*g) T*Ut U <fcO 

HiruJQ TKftfflftL Y,*5Ji^^W^ 
h o yfc&vWi 5. 3 kb7 9 Y> * Hrf#fc 0 D 

3 71CT? I WMo««B»M*«LTtrofc. 
tF^Tl 1 NS2tto 

^9X1 KpHCZ-1 < 1 * g) *C la 1 fc-fc 
eTHiidl-CHfttf:. Hfcfl t DK«©DEA 
E81^aF3-^4fiBfflU TBEY*fr*p 
MHCE-30<D5.3*b7?/;'i'h*¥»L 

pS V 2 neo- C la DNAlM *«*C )a I 
«fc C/ B aaH I & 1 g DNAOH^?!^ 

TrffftL^p KpHCCEM-30tCl 
al-Cm<fcLfc», BaaH I (0. 1 U g)T 

ff* 5 1 2. 7 kb7 * / * ^ »• fcftfc. :«75 
^>n*DEAE81l5±r^ttU TE«3i 

-s.^-DNA 5 Ong^ ttbtfK I 2. 7kb# 
A# DN A s 1 0 x * 4 . ^HffitfU 10 

fl M ATPfcJ;c;T4DNA , Jtf~<tf0 4OOn 
g fcffll*. £fcf*[ 1 BE«ort < <CLT 1 2*C. 
T-ffifT-afco H B 1 0 1 *8IS*^HIg»U + 

Q . X S KpNC EMKC1 <Pffl3S 

ISt&tttfjfcKU&U. 7*9 ^ I KpGC EMK£ 
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7 * -D N A 2 0 Ong fcJfllS ±ffl t 0 ^ to 5 
pHCZ - lOCU-Hi 
jidWttfc * 4 Y- h t tz 0 5 4 ¥~ 's * 's lz.tij.lt * 
BOfiBKK^ifofc. H8101O 
KRKftotML £&*H**a»;t7'?a i K* 

7 x i K*[S)«U *n*pH CCEM-30i 
ftSLfc, KpHGC EM-30©$iRa 

« fit fc -k & m Bi * ft 4> * 4 EI I c * "f . 

tuspnc emc i ofifss 

RR±, *ftfl 1 H*S«o£fcfCfc^ Aflttfe 
ft$i-<*:>-ic + y * I site^^ffAL^o ffl 
i> fc * ? 7 - u „ r>y*i^M^'*^f t 

- . 3 i, B **£A^5Jftfi'XpS V 2 neo(A 
TCC»^#37i4 9)T&->fc 0 y^xi Kp 
S V 2gptKMLTK«Lfc££<fflttKLT. 
C©"«**-fcCUI SBd^ft^Q U/to ^^T, 

IflPB&iacui J;C r B aiH I TiPHtl* fl>8. 
9kb CUI / Ba.H I fflPH7? v h 
Lfco Sfcl©;frfcfc*>K 7* X 5 KpNC EM 
C 1 4>$l|R»*C!al fc^C/BaiH I TfflttU 
8*tlfctt 1 7 . 6 kb OCliI/B aaH I #1J5 7 
5 y K tWMLfc. &^T> ^n; KpG 
C EMKO#j8. 9 kb C la I / B aiH i ©IPS 7 5 

y> y h *«±, i b K!aa©«ftic 

a-^t, ^5XJ KpNC EMG 1 0#J1 7. 6kb 
C U I /BmH I $118 7 5 * MC 9 -f y- 
hLtZo E.coli rc^HlsmL^iX, f 

a?rr^^tmi Kt^^l KpNC E 
MKC.l t6SL^. ^ni KpNCEMKC 

^ o - ^ Lfeiftfs^ ODN AEftltftg 
^o-^^YL^CEMRjffLlfifeiC/Hffiil 



. S . 'M * *r I ii *X S 9 *) - 7 9 > b\ * ><> 4 
& £t? & lueseript/DN A£ 

nikiZ •> x 9 u ( x h 5 v * - y tt, 9 • s; > 

e m pj k l m * x h ki in « it e * k h l t ti * 

flfc D N AE^JA^, 3V 7 7h£* 
T-'^B^n, MAPSEQ (DNAStar, 
?fT/^ 9 a x o v *s y.*£5RA°Jfl6) JC* 



A. X » KpG C H A G 1 

7 1 X \ KpUCVH I nc- 1 Al*. g&ffitt 
7 o-t^l*CHA 2 5 5.5 «*X 

7**x I KpUCVH I nc- I Alls NRRLO 
'♦-7* y h ► X • *iPf t - • O Is 9 f s a 



RIBT2-145187 (21) 

L B - I 8 4 3 nJflg'X E.coli K 

12 H B J 0 1/pUC VH I nc- I A**iltt 

r^;KpHCiz«t 

faWATCC 6 7 6 3 8 oTT?A?Rl.ter 
KpU C V H I nc- I Aft 1 u g 
*&]PBW#H iodlHT^itL, ft3.4kb©Hind 
DMiS7 7 * h fclgRflfc. 
IKpHGlZMUg fcfflfcWfcHindQITfPHt 

J-HjT&SLfc* 7*?X * KpUC V 

H I nc- 1 AOft 3. 4 kb H indffl 7 5 

H UdQiraftL-C* X7 r ^-^IL/ir 
? X * KpHGlZ©7^>yhtHy-h 
L. y^iKpHGl-CHAtHaifc. 7 
7X1 KpUCVHInc-lA fa J: tfpH G t - C 
H AOJWI»»tt*jJ;tf«|^ttBI*^o3fr8H(c 

y^ x i k p s v 2«pt-cu (nmm 1 

fcfclPBttftClal fa-fcc/Baa-H I TrfiftL, ft 5 . 



0 kb C la I /BaaH I !^Jffl79 / > X htlflt 
LK e IpJ J* O *), 7'?>\\ KpHG ! - 
CH A t>MR»*C la I fc-fct/BaaH 1 TtfHtL, 
& I 0. 5kb 0#)JH7?r> v h^^WL^o * 
5X5 K P S V 2«Pt-C la Oft 5. Okb C la I 
/BaiH I &JIB7 K>f ►tr^xU'pHG 

1 -C H A Oft 1 0. 5kb CUI / BatH I ailia 
75/>yhiMy-^t, 7 5X1 KpG 
CHAC1 Lfc. 7? X i KpC C H AC 

to 

B . 7*3 X i KpG C H A KOtfg 
?5 * * KpMLC H — t (E.coli K 1 2 H 
BJOI/pMLCH-1 NRRL B-184 
3 2frY>K%) ft 1 //s*fllPB6**Ba«H I t3 

SiMf^v' V * * 9 K (dTT P v dG 

TP, dATP fa* tfdC TP) ^^flOtfC, ^ 
v *»*2*0U fa<fctf 1 0 xfciljtt <0. 5a 
M Mix - HC«(pH 7.5) , 0.1M MiCC, 



fa^tMOaM DTT) 5/£fi*Jnx\, 

15 0 tit *TBa.H I *fl^*f||*«<tLfc. 

3 7X-C3 0^IW»i§», 7*y-;v, * a o * 

fee BaiH I SBttoKfc^rT^X 4 K*7*9 
X ; KpMLCHUBi^L/S. ^9xi Kp 
MLCH 1 fc.fctfpMLC H t dB OftjffiSPttfa* 

»TUT X X J KpMLC H l dB*»JfflB& 
BaaH I fa J: V H i ad 0 "Crflffc L , ft5. 7 5 kb 

oc h a 5 a ?m&=pm&*wm+* ztiz*-, 

T, 7? X S KpMLCH 2€rfI»Lfc 0 »!\^, 
;<075/>^tBa«H f/Hindinrfl^y^ 
XS Kp3R 3 2 2lCMy-h*tfT7*7^ J 
KpMLCH 2*fll*L^, ft ^T, ^5X i Kp 
ML C H 2*WmW*C la! fa J; C/ B aaH I Vffl 

7*5 X 1 KpSV2 8Pt-Cta (MniTM 
IS) «>Cla!/Ba>HI^ft^^-7^>y 
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► CC * < Y- t U KpC C H A 

KpGCH A*#IK«*BaaH I 

fc. >*a I KpH K F 1 (ATCC^*3S£3 
96 7 6 3 7.0T"CA*rJ«> * fcllSWfc H ind 
BTifHbU ?u/9??EWU >J ^SMfcBa.H 
I V fft- (NEB) *-*B 
aiH I TML, H5. 2kbQfclPB7 
*lfi«Lfc. Y?x 2 KpGCHAOft 

1 1 . 2 kb BaiHl7^//^ht^9Xi Kp 
HKFl<Oft5.2kb BaaH 1 £JPB7 ? Y;< v K 

wata- KLTi**a£iF*a*fr6Y? X 5 

KpCC H A K&iRISCfco U'pCCHA 
X ©feJfBSitt* Jt tfUft&WliatifcttolS 7 BKflt 

c. y»x * kpcchakc i omm 

Y 5 x I KpGC H AKCft I fi g**JIKW* 



»BH ¥2-145187 (22) 

BaaH I TiflfcU 1 I ICEII0«£C£ 

S'-CATCCCCGATCCATCCCG-a* 
I I I I I I I I I I- I I I I 
3'-GCCCTAGCTACCCCCTAG-5' 

nac u t n*-tff&nfcBnH i *5 

teja**tffl$PIILT$'9n*Y* X i KfcpC 
C H A K -C la£*«Lfc. BftftBtcftl*, Y 

KpGCH A K -C U*ft!PRWfcC lal T? 
ififtU ft I 0. 8 5kb C tal «R7* Yj« y> 

Lfc* Y5X ! KpGCH AG 1 fcfelfBW 
*C!al -CfBfbL, ft I 5.05kb 0>#I|87 5Y 
> y hfclfittLfc. Y* x i KpGCH 

AK-Cla©ftl 0.8 5kb CtalftlPB7?Y> 
> ► 4 Y* x i KpGC H A GOtt i 5. 0 5kb 
C la I 7 9 Y> > H£5 4 Y- h Lfc. J&R&lft 
*J:tfE#B<0«. BEfcttBV* Y*fff*Y 
5X1 KftY? X I KpGCHAKClUSL 
fc* Y* X 4 KpGC H A KG I <D#!PBS5tt*«fc 



A. + * SffljgflfpGC H AKC1*CJ;*SP . 

0 ViCffiUfcC H A&gEYo:/"/ vY5 X I K 
I*, pGCHAKG lT&ofco pG CHAKG1 

Y5 x i k*. *r«*o*«*fl.ttfcJ:»K S 
P 2/0 Yy k-tBBb k 7 >" x 7 * ^ h 
ts. sP2/o-Agi 4Jasat5«Fcs^ 

ffJlftTttftU «»»nfc*«1»3BB* JfB 

HAKOl (20M) *fcl?H»*Pvul (1 u/ 
*g)*J;t//*lCtfiitt#7<Gib<>o-BRU # 

^^-tt^-y, > >; -9 v K)*fflt>r»tt<k 

Lfc. I" 5 V X7 * 9 f ■ ^|cBLTIt« J EC 
? &«*Bj&B<8 0 Orpa, 1 0#M* SB) 
S P 2/0»tt*l8»Lfc. fc^T. tffl 
US*, GiM^+x h o-x*£A,£Hank©ttifi 
4t*t**(G ib*o Laboratories, Y 5 > K T 4 



Bff 1 . 5 x 1 0 1 »»/«« ICHBB L fc. * * 
* , McBB0.3*CftBK0. 5 x I 0V0. 3 
«fl -C#i£U »ML/:ONA%jD^fc. ft* 

•/ Y©«« (P/N472)S<ttfBTX100 
h 9 > X 7 * * 9 -(BT X Inc. * y i> * Y, 
C A)*ffl^T*»3?l*f7o*:o «#tt» 2 5 
0 4tnth?* 5a aecondaCf^K 1 'UXTt*. 

*a£JlLfcfflfla*fc«2 * i OVU 
<T7 57^X3 ?»fllnc7 2ttfUk 
**fc(37tS, 5KCO,) 0 fcl>?, fflAS*, 

x 1 0*/«< rri/-H> pCCHAKGIt 
MtoSP 2/0fcflfS*HMAX 1 . 0 iSHfi (5 
Oftg/«fi bif + f ^, 2 5 0ng/aC J3 

7 * / ->vfl|fe J;tf 5 0 M g/*C ^^y^y, 

i:Uk/i« -r^iz-Hfc, HMAXitta 
oa-^^^r-f -637 «*fr»J:ft2 0 0 d * 

wmufc. aci^-e, count* pgchakg 
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B, »MCHA 2 5 5 Z'A&t* S P 2/0 

y*7*?r<*nfcSP2/'o*a&a*, * yy*< 

/ufc J: ^ [ E ngvall, E . and PerUan 

n, P.. I naunocheaistry, 8:871-874 (I 
9 7 1)1 KlBttort < , b M g*«*fct 

EL 

I S A) K£>K ISISL^o 

A 2 5 5 ***»U b K£ffft«itfciF<i:fti& 

stt/i^i *j?SEfiR«**«as nfipGc h a 

KCl^^i K ^ — IE J: its- KiftT 

h V 0 a (pH 7 - 8) t+'tt- t H 
tfyrjB (Tago #4 100) O 5 /i g /■« i$& 



Wffl ¥2-145187 (23) 

ofcfcS 0 ?l!orw B »:^T, r 
* 3 7'CT-a-r ^^-Mfc, 7 
f~h*7K*i£tfPBS-rO. I'ttTteen (w/ 

e * *tcAn> Sia^2^w^^ + *^- 

r * v /«MT ') t ^ 7 7 ^ ( 3 * 

a Y- T ago J?2496)*l/10 
0 OfcftttLfc, 9 p 1 0 0 Mfi tflQiU 

at tcosmi 50^ skua ia**** 

3 7 *C"? 3 0 #f8W — K L 

50 0iM EDTA (50^) *fiU*TR£* 
f9it<^*^^) 4 0 5 nM©«* 

*I^L, ttC**7 ****rfiJfe*aBU 2 



<*1jl&*> 9ffl$ftpNC EMKG 1 

7 * * (lang. R. , ) £ <Z> I aaonol. Methods, 1 8 : 
15 7 - 1 6 4 ( 1 9 7 7 ), '/ - K * (Beardon) 
3 1 6:265-268(19 85) 

^4.722.892^(1988^2^ 2H-58?r) 

*^-H/::a:i- WJB«*±»2 5*fi * 
' "1 n-EDTA50^fl , -t 7 r a - *tS£ 
+ b r I gC 2 0 i£ a , fcAtfiBIBJSRS 

Wl25/x2. *7ro-^-K-U I gClcfc^ 



-7 L** ? 4 *9-**v*- 

4®tt»L IMCHA^tW^ti^ 
6<8£*nfco /5 * $ KpNC EMKC I T r 
3 y X 7 * * hr&/:^»CCn^Ot7a-y^ii 

C. C EM 4-/ »«gfflpNC EMXCUJ; 
^>5CH Ag£fffl))Sa F^X7*?>»V 

HlfcflJ l fc»aifc«»«**»*lfcC EM 
M^o^'J y^5x ; h\ pNCEMKG 
mo-TS P 2/OfflAS* H^X7*? h LfCo 

$0l!g28S9 (** • * b # * ■ y) i*MC 

«JR^?Lcf+Lfc. CH Ait£?*>*»»?LK-3 
UTtt. SP2/0 + >KHA|^|B8(SP 
2/0-K) **ft*7L«LJIOM, 3B^W»t« 
WWfCtfcft LTfi^fc. 7 r ^ x i-KDN A. pN 
CEMKGl (2 0«8) *E£«ffi«#6 (G 
ib«o- B R L,C aithershurg, Maryland) 1 * 3 , W 
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A ictf&tfc J; a ic, £Gc 1 . 5 * l 0' 

a»jL«>«e* n^n^Hd«i««±is i o»ffl 

ML fc. ffiffl U fc li , I '« ^ x / 5 msec. , 

mm/*<i t % hmax i.otfcJntfcSKFc 
mm * % 3 7°c?5*;co l i?&T„ 7 2mm 

fcSLfc. fcHT, cn*©ffl]g&£, HMAX 1. 
0fc«):c/WWS5 0 0*g /i$ OC 4 1 8ft£ 
fi7® J" Glbco-BRL, Gatther 

aburg, Maryland)*£Wt SiSWl^s 24 

1 4 BBS, «|R*||ftLfcB»A-?, ftftoftffft 
r^CHMAX/G4 18ij{$3oi-^St5 

C EM/CH A 2»%te* j jfijEfejyEjjSS 
P 2/0MfiftOf5f%teJ::;#gf 



RIB ¥2-145187 (24) 

A. 

* y h <Wan«, R . )[ I nnunol. Methods, 18:1 
57-164 (1977 )] *<l»llic3tfHL*:tt 

- Mfc : WSa«St±rft2 5 M « "M-CE 
A (7 7 .< * 50M , * 7 r 0 - 

*fS£r*R- t y I «G 2 0 <fcC/&!feiS 

*tS&L 7 -f **-±fc 

Lfc. 9 0*-f A/ -tr-f OfcB* C E A ift 



C E AKfiT* 2 6SH6tt+/ 9ttf*C EM/C 
H AOKat^**tei6lC77 < -fftSE (JS 

/C HAOCEA K*l*r**af0f±*1lffifl4 A IC 

^A 7 f t-^W ( S catchard, G . , Ann. Net 
York Acad. S ci. , 5 1 : 6 6 0 ( I 9 4 9 )) K 

tcffliai3*iSttfi2 0ttfc9lwCEA25* 
2 fcftUfc. ttd«V«>i&jElil(l I - I 0 OoiT 

0, ft<Dm<D«ari>**g£3n*T 7 v -? < -. 



AO I n-EDTA4l"-HCJti-rSKa*6ira 

EOTUBEOO^'?i.(lII)Jl«:i:^t5* 
&'rf->K 9 EOTUBEii, p-(TW<V*> 

*>e dt Aoitmfrvk v v 1 5 i 

8 5 5 C 7 V y (Andersoah 7 ij y ? (J. 

M. FfUcke)* 4 T — (D. I. Neyer), I 9 8 

8*2S3Bft*f] KE«aFnT^« d 

I . EOTU B E O^ltf, 
ftttCi** EOTU B Eli, K-(2-tKo 

^ y J: oT E D T A<D??8U f v yf% 

5R<D 1 -oAsS»$nrv>-5 E DT AT** (Sm 

sn-cu<5&*cD£f*<fc3fc<* S EOT 

T ?f (W^.^^ t^t0^7 ^SAit 6M 
542- 



jftBttllFSM , 622.420^fc«fctf*7wx 
[Mofiros, C. P. , Anal. Biochen. , 1 4 2 6 8 -7 5 
( 1 9 8 4 )]tu35^0«fc ? ic LT, (S )-p-~ h o 
«y j;*E OT A*33ML. CS)-4--fvf * 
•>7*-My^vEDTA (^Ts ITCBE 
£K5&1-&) fc«»Lfc. •! 0)3ftf£$£ift L I T 
C D E *0. 3M0HC* [Ultren, J, T. Baker, P 
hillipaburg. i J.JicffKiSLT^iiS^teJ:^ 

E£l*4 0'C©*iS?iK4*-Cfr^*« 

20«MOITCBE(2.5iC)£200iMx 

d©aS^T H P L CtftfK* 0 f* * * 0 L 
fc. I TCBEOt^t*, HPLC(ka-u, 
h , ii - K(Heilett-PacJtar<i)lQ90» ; G 1 8 
i) } J* ; 50iMMJxfAry«iCA»T* 

TU B Etli3o-?*S 0 1SaMmm$.Ttt, IT 
CBEtEOTUBE IC^iittSoO fcT- ! rt< 

J;tf4 9 ppitc 2 -?<0 * 0 :<0» 

A . 9.9540x10 * T oolOE OT U B E 
^6 0 0 /*C i<0"» I nTteftT*. 

a. 0.0 l58iMOi«^^OEOTU 
BE 63tfJ; 

-9 a(pH«6.0) 6 3*fi; 
c. 600^CiO M, I n( 1 . 3 0 X I 0 * € 
m«o I )« 

2. a»T-«-f 



»BB¥2-145187 (25) 

5 i?*^ K««««)rj8HJ]Tft»B»M3. 6tf 
OEOTU3 Bi:«}ft^/: B 

i0A(pH=»6)O^^*vKl 1 0Bfl)T£ 
Kf4DEAD*7Tfr? X (Sephadex) A - 2 

£i*L* fl 2 4 6a«T«:*««* 

^L> I 8,0 0 0T*o/t. 

fz ['•*') T V • A V% y y y(Varian Ustru 
■ entt) X L*3 0 OS 3 0 0MHztt^ffiffl] c C 

TUBE?lil82ppiOt'-^:»^ofc p £ 

V>*« I TC B EO^^ h ^Otft&ftiSU 1 
2 8- ! 3 8 ppi)U 4 EO 

E OT U B E Lt 1 . 0 5 *^Jt 

LTlSAfcfT^o 

1. ±R(I. A. 2)*>a*WK0. 0 1 2 dM 
<Z>»&tt!8 I nCtf, I 0. 2 *«(1 . 0 
4 4x10 -•■■oOSrJOASo 

2. S«T4 0»H<f htio 

i. o,50fo i > r ;*y^ri'- 
KO. 2 5-f h »J ■r^XtKffl 

1 cifcUliaLfcismO'. 5 *it**#* 

2. 

3 . 10 %W»7 : > * / - ^ 

(1:1 )SK^*An^T L C^ficy^ 

4 . 9 CJrOEOoOi ^Jt^U- h £ 



5. 1v- h *JK»?th L» 4o 

b. **<Dgfl#li2-3. 5 
S. 

D. >f :/s>7 a* 3 0>*£t±$A$ft/:<i: S<w, 
ftSC($fflt«/:»EOTy BEtPBS(pH = 
7. 5)? 4. 4 Qps/ #£B*T?#K-r*. 

I. g^M-ltt^L^ag 

A. 5. 5 3 0 x 1 0 ••■•oIO E OT U B E 
EOTUBElC«UT*>Htl.02x I nCtf,? 

4. 2 o uwo. 5 #i s ©ftf**ia&-f a* 

G 0-*^()Urch, S. C. . Park i d. I. a 
nd Cuat recacas, P. Analyt. Biochea, 60, 
149(1974))] 2 0 Uto 

3. sjgosteat-g^ + a^-hts, 
d. aa*^ ^ ^ttfjoKo, star*. 

IV . ** .» » t - Kft g 
A. 969x;K07Ou;^^-yi/-n: 

1.4. 4pg/*eOEOTU 3 E 1 1 I n- 



«M¥2-145187 (26) 

a. 7.9iMO^IPi^^OEOTUBE 
70a«(5.5 3 0 x 1 0 ••■■ol) ; 

b. 0 . 2 6 MS)&jK*£0* x yflir ^ * 
-0 A<pH -6.0) 7 0 jc fl ; 

c. 1 0. 2iM©»&ttflS I nC£ 3 5 5.3 

M(5.64 lxl 0 -*«.o)) 9 
2. Sfit?4B$^'f ^^-hf 5, • 
B. mWC®m + 5fca6 P B S (pH 7. 5)? 
$*RU 0. 4 Oic/nt* 1 i(feJ:0O. 3 6n 

A. 960**070o;0-^i"-H: 
fcoifctt*;>n;l*(3Hl) : 

1. 4.4pg/^^EOTUBE- 1 "! n 
-KSttffll n 2 5/*fi; 

2. 20, 1 0, 5, 2. 5, 1. 25, 0. 
6 2 3, 0.3 I 3 v 0.156, 0.0 
80, 0.020, tKttO v 
ft4*$fttt2 5 Mt ; 

3. 1 0fc9*iforrt*£t;R PM l 50mC; 

SgttB I a 25^; 

2. JblHD -BTBMLfcQ. 4 Ong/* fife 
J;tf 0. 3 6ng/*4©8»ffifR<OEO 
TUBE-g&tKSln 2 5 M C. 1 1 

aaoftRK^nvnofcai*.* ion 

g/7 *^*^T-)T4. 4 0pg/7* 

l 0K7-*ifc7*££t;R pm i -cftfR* 

; 

3. 1 0^*-*Ifilift££t;ft PM 1 25^; 

4. !«0tt<*2 5 *tf (JBKMCVHXL 
izMOL) : 

5. *7 r o-* tf-X<fcte&3* £ b 7 *>' 

«G<.«fltlUllft&£TfflHfc 
t> 0 t a C ) 2 0 

b. ra©@ft«T-s^*^-ht4. 

c. o * *<9rt$to*tf5 X 7 r -f ''-Me 
RSI**. 

d. mm* < ita-ra. 

E . &£/»JlI©**atf:a*LT$8&**a* 



C. 2ftffitt*> 7^CEM/CHAQ2I« 

tfy x*vxt-X£, C E A t«f»Wlc|S& 
D-.**ffiftC e v l 2 4 T»SL/:o 
fcur. C BA*tt«br-Xlcj!niU 3 7 "CT 1 
mSrOn y + ^-H/:'*, »*itif: e-x* p 
B STifcfr Lfc. 2«fctt*>7CEM 
/CH A*3fr* *±iil* COt-XfctoA, 3 
7tT I 8Sflfl££*i8ft*tf PBSTifcfrL 
fcHL t-3Ci 1,1 I n - E DTA t 37 tT 1 

/C HA - 7 4 * 

*-±K#SaU tnt^^A ^ -TSttt 
Lfc« 2«fifett+MCEM/CHAt*->Tl 
OiDT-A^CEAt^L, {fo#©T- Aj&<& 



??Pfl^F2-145187 (27) 

y/L*:. an«^ao»jtii (hh 2) cast* 

* »*/ 1 0 fl t9IStf££i«o ^/vo I s®ftR1£4<ft 

S V 4 QxyA'/t-^^g^p-^y^i/^ 

A. ??x i KpS V2»Pt(B-)OffgE 

x S KpS V 2«Pt-Cia(£fcW I I T« 
«)(«20«t;'lOM)t, *<2 UJ)> 
3SJCtt«tt# 6 (5 k «)» fclPBfllfc P vu H (2 a 
Ofc X *J&\m SI * S ph C ( 2 u 0 1 MS L ti 
37rt2«iMo + ^-n^, k 
Cift£ft*0. 5KT B Ey**aft»ic*it* 

HK±s *Jfcfl 1 DK*©;*ftK«-»TD E A E 

8 itt*&P¥ufl/sphnifi<fc*<?*-7*ry 

fttt-rtfcftrc* P *u n / S ph n fBft pSV2iP 
l-Cla^^-^20^t, t o * t 4 * y > 
5-^ttiitt(7 0 0iM^M(pH7.4), 10 



OnM MgCft* 5 0iM DTT)3^iv d NT 
PiH&S5(S0.5iMO<IATP, dTTP. dCT 
P *tfdG T ? s p H 7. 0)3 jc(« *3 jil, 

<*C/T 4 DNA*'IM-^(BRL)l af (5 
U) "ti!!£Lfc. COiB^i37Xtl 5tf«. 
0 + a -<-H/:« > 70tTIOMMt 
fc 0 7 x / -*totij*iJ:tf / -*itJB<o&* 
D N A £T Ettfttt 5 «tKB9ftjflLfc« £©D 
* Ktt I tit ; *S5 0 Obb)** I 
Ontf* 5 * ^ -f y- * » va^iOc 5 jct\ 100 
*M ATP2^» *sXlfT4 i )tf-*2ui t 

*H±, XMPII p©*&ic'i*->t, 9-f y-^ fl 

E.coli HB10 I ffln«JgKtc|JIL 
fc, :oMKtt«tfr6^ X 1 KDN A**ft 
L « S V 4 0 * v*y J"*-ffl«^0. 3kb ©jfiE 
ftX*****? X » Ktm i KpS V 2gpt 
(E -)fcfr*Lfc. 

B - 7 > 5XiKpSV2 neo(E -)g>fflfg 
SV4 0*i'^ y-*-*£<0pS V 2 Jieo* bjf 
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JL/:, ^9 X i KpS Y 2n«o-Cla (3&fcfl 1 
P?««> 2 0 ^ : I Oil g)**^=>£lt; 
tt9r^#3f . ^PBSIfcBa.H ( fcJttfHUdlD 

*tt2. 3kb©HttwUir/BaiH 1 7 9 
^>^4DEAE8 1 e/h^^K, 
flflhc, 7>* x l KpS V 2gpl<E ->fc, «]PBi| 
*BaiHlfcJ:aH i nd III -CTfHfc U 

^7 X * KpS V 2 neo-C ta<0#J 2. 3 kb H ind 
ffl/BaiH 1 aeo^W7 * * v h 1 X i Kp 
S V 2gpt(E -)<DH IndiD/Ba.H IMft^^ 
-79/^K:My-H/: (> E.coli HB 
l 0 I IfllB&JBRIEJftL* 7>*x * KDN A^lp 
BLfcflK r^i KpS V 2*Pt(E 9 - 

><<» IX - 9 X ? KpS V 2 neo-C iaOft 

2. 3kb BaaH I / HindIHneo7 ^ r / x h <t$g 
&LTtt*CiX*>a7'*Xi KtpSV2 aeo< E 



C 7_9 * : K P° C SMK(E-)fe^^pGC 
EMC(E - )Olggg 

79 X i KpS V 2gpKE -)DN Aft I 0 ju s 
( I 0 0 ui ) Mt . *7:>RJ5tt««# 

1 ( 1 2 nt ) , fclPHWfcClal 2nd s fcitf 
fllRififJRBaaH i i2 fc^T3 

DE A E 8 1 flc 

T E 1 0 7 9 X i 

KpHKCE - 1 0 (*»H t HTW) tt2 0 
^2(5Mg>**23*«, *7 
#1 (5 Mfl ) * fc*tf#IPB#*ClaI 2 
tfo&Ltia 3 7"CT5«*M«i8tfcfc. KJ£tf5 

CtjBKttL*. fcUT, Sftt^DN At*2 5 
;<< IcWttWU ^pRCItfltt* 3 (3aC) 
fc*c/©JPnB**Ba.H I 2^2 £fi£L*i, 3 

iat /BaaH I MRJ7 5 7> y htfftbtliz. 0. 
5 «T B E YVwaiftJ&icfrlt. ft | 2 . 7 kb C . 
lil/BuHl MfB7 97>yh£DEAE8 1 
Lfc. iO$ij|B7 5^> x Mi, *x 

i^J^s fc h 523? v £ a - KlT^i atfcT 
^^ULT^S, ffl>T, ft 1 2. 7 kb Clal / 
Bar.HI $]fB 7 5 f * v h * C la I / D 

a«H I ^t7 9 X 5 KpS V 2 SPt (E -) t 9 -f 

y- h 6 4, E.coii taffa^^KfeisL^o wa, 

iaJl&G3£#t579xi K£79 x • KpGCE 
MG (E -) £ffr£Lfco 

D. 79 X ! KpNC EMK(E - )*?«): CfpNC 
CMC 1 (E 

5 KpS V 2 neo(E -)DNAttlO*S (100 
U C) SfclRiWfcC la I fc^C/BatH I TTfijb L % 
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h^ft* KLTl>*Clal /BaaH I 

$ij(5 7 5 / > y h *D E A E 8 I K**ttHLfc. 
fc^T* :oft9. Okb 7 9 r> > h £±S20C* 
4 < , C la [ / B aaH I rBffc79 X * KpS V 2 g 
Pt (E -) tMY-h^, E.coii *BgS£# 
fltsftlfc. 79 x > K«*KLfcift, iELi'M 
fflfti!EI*flT*7 9 x I K^y^l KpGCE 
MK(E-)U«Lfc. 

fSlffifw, 7 9 X i KpHGC E - 3 0 (UttW 
I OTffilg) J&4 0 (5^g) 3 , 

+'yasiD«»«# i (5 tit )*** c/miagisc 

lal 2^ t££Lfc 0 3 7 , C-C5«IB«iBLfc 
ft, K£fe3*7 * / -&/9 u u **AtttiJC* 
v-*fl:»rcttLfc. fcu-e, MftlfcDN 
AW26^, *7:»EJ£tMjtt* 3 ( 3 /i ) 
;*Jtc/MJfllifSBaaH I 1 jctf icnKSL/:. 

3 7'CT2#IB!«Ii8». KCfidfe! 5*C 44 
»K 250/i M' EDTA 1 nf tfi^U. 3 
7r-c5^W»«». EGSia&sm* 1 5«C 
UO, 250tfM EDTA I ul tm&ltz. 

aae^*ft*-r4, kphkce- i 

0 («fi5W5CT^») 0^9. Okb Cta I / B 
aaH J $IPS7^^> y 15H±> H»^I5C 

gB«O^S(Ci«V^ 79 X 5 KpS V 2neo(E-) 
tat /BaaH ! mil*? 9-7 5 7 * * Y K 
9<fY-f-£tf, KpNCEMK(E-) 

9Xi KpHCCE-300^1 2.7kb Clal 
/BaiHI (95^) &JP&7 9 v X $ 

KpS V 2 neo(E -)©CUI/BaiH I rfitt* ^ 

9X1 KpNCEMC t (E - )€rt»SIL^ e i«o 
T, 7>9xi KpNC EMG I <E *x"i 

4 0 x ^ -lic^ff-r * 

E. 79X ^ KpCCHAKCE -)fe<t ^pC c 
H AG 1 <E -)Q{gg g 

79 X » KpS V 2 8PL©^^ >9 1-7 9 X i Kp 

5 V 2BPt<E-)*fflfflT*iaft<±, XH±, 7 



iisi kpcchak (8$&M3 b) o\mm\z 

fcl^ I KpCCHAK(E-)^ffl?gUc <1 

7*7 x ! KpG C H AC I (E -)t*, Kp 
S V 2wK<DiKb*)&7l X I KpSV2*Pt(E-) 
*«fflf*iantt, *«±, 7*5 * I KpCC H 

ag i (h«b^3 A)©«gia£ici«-»T«aLte. 

F. 7*7* X KpNCEMKCl(E-)^!l% 

KpNCEMKG l(E-)tt, 7 7 X 
5 KpNCEMG l©^^^i:7'5^ t KpNC E 
MG 1 (E ->*figffl*SEWt*, £H±* ^ 
I KpNC EMKG I (%tt0|3Q) 

G. 79**KpCCHAKG1 (E-)<D^m 
7-7 x $ KpGCHAKC l(E-)ti, m 

I KpCCHAC|Oft<39i:^ni KpGCH 
AG 1 (B - )*ffiffl-r&eifll*» SH±, ^5 * 
i KpGCH A KG t (#|feW3C)®m£&ICi* 

H . 7*9 X » KpGCHAKCl(E~)feJ:t/p 
NCEMKGI(E-)ts*&SP 2/^0fiB^SO h 

^^5¥/2i»]^3^T 1 *»f 'J 

r; ? ut f K<t, **-*(B iosearch) 
8 7 0 0 D N A £/£&ffi[B tosearchtt&fc, S 
an Raphael CA.]flJ;Viv *X*/WT**M 
(Phosphoraaidite)0{t1fc*^lfflr * TfTfl&<&& 
ia^ffl^r^fiJcr * £ DNA£J£<0 

E«95j^3iS.^+h'j*^^ 
4 *7 *ip<1 tekura), ^^xy^(Scie 
nee), 198:1056(1977 >fcJ:tf* u-r 
*(Crea), 7 p f - f * V ? X • * 7* * ti f a 

t^'7»f i-^^.^'fiv^xasA, 

75:5765(1 9 7 8 >ic J; tlT^i, 
/jn4.T, ^icff J Li\D N A^fiKi${i, txjy 

? £ ( H 8 iung) v -*H^?'7'/»X«i; 

1 1 :3 2 2 7 ( 1 9 8 3 )*<*r/*- 5 ^ 
£(Nr8ngK > V v Jf « ^ • x >f *p v^- 
(Methoda in E nzyaology), €8:90(198 

0)i= jt&Miifca nr^*„ 
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?>'X7x7>b ^ 

*tftH4 ICJ3ttO»»KHf|±ffiO % t"? x* 
KpCCHAKG t (E-)**1\ S ? 2 / 0 & 
AStc h 7 xx 7 * * h lfc 0 S P 2 / 0 KHJja ^ H 
1 VX7 *9 h Lfcfft. ?gteCHA^>7^«:* 
H9li-*S-P 2/0fc8S**fcM5 BK*2tt<&£ 
rise** ->T(5j£U crtio^-y^^j 
KpNC EMKG l(E-)th^X7i; 

Kici.r, St'**? 2»fet44> 

C EM/C H AO»^^/T:-rifflBa^^ffiLf: 0 

bt>Mi"<ji,ftm.>sx? Aowm 

A. T^x 4 Kpl 9H AN T CH<PK£ 

5* •AATrCACATC7CCTCACCCCCCCTC(^CCGC7CCACAATATTCCGCCC€CCATCCA7CCA-3 * 

i ii i iniii i! it i ii in i ii mi mi 1 1 ii n in ii i inui ii mi in 

J* -CTCTAWCCACTCCCCCCCACCTaCCCTCCTCTTATAACCCCGCCCCTACCTACCTTCCA - 5 • 

T/T5niDNAE5>!*ff S*'i^^^f 
ix i Kpl 9HANCH£f8M5Lfc<» 

2X7--«; ^raWtt (0. 2M NaC* % 2 0 
• M h «J X-HCf ( P H 7. 8)*5*tf2eM ED 
TA) 50m* UJt^TKSOtffl tmSlti. £ 

-fix I KpUC 1 9 (4a-'Of^K- 

'M * 5#) 1 * UK±, 

»|®W«EcoR I H lndffl-C?fi{fcU 

EcoR I /HijMMMffc-/* x I KpUC 1 
E.coli «J^ff|s»L« RK, 7*7* I KDNA 

pk Patu s at n e«or i gntasw-*- 

4^5X5 K*7"? X I Kpl 9HAN<tOgL 

7*5 x I K S (-)C H A V L Ii, SlWJCBIuea 
cript-«M-s Ml 3(-)SK (X h 5 * * fi" 



- y) * MR III ft BaiH i J: t;s st i r milts 

^5 X I KpMLCH- 1 *ftlR»*BanH 
( Sit! ■CffiftL* *x'C H ApJ£ftfc* 

3- K LTV* t 0 Obp<D 

7?/> V h*#&Lfco 7* X I KpMLCH 
-1(2, Northern Regional Research Labor 
atory, 18 15 North University Street, 
Peoria, I L 6 1 6 0 4 K tfft 5 n> * <0 >< - 
^ * h 'XN^A^ft-'SWr/i^ 
O-gfStfllJSfa E.coli K 1 2 HBIOI/p 
MLC H - I **ff *££4<T**. 
E.coli K 1 2 HB I 0 1/pMLCH- Mi£ 
ftS^NRRL B - 1 8 4 3 2<0TTA^ RJte 
T**. ^^xl KpMLCH - I 4>tt I I 00b 
p B naH I / S at I MR 7 ? * / V V * B aeH 1 
/Sat I ifl{fc-<* *-M 1 3(-)SKtMy- 

h is^n^y* x * kt^k±, ±<o£fc 

flI52tt©£fcfcfc^ E.coli *ff*HfitftLfc. 

-*a#T 4tt2. 2kb Clal / Sap I MR 
7 5 r> > ^ttHL/i. M0KIG?* * 
KpCC EMK*fc|ffi»*C la I fc<fctfSatiI? 
«<fcU ft9. 4kb ^;-7?^>n*ffi« 
I fc 0 7* X * Kpl9HANCH($| 

pafil»5 sspr 43cfcc/s«tn-rm<bL>. ***** 

'«C H A5Jgfft&* = - Kt *jtfc**£ff L-C 
i**tt9 3 1 bp 0MR7 * y h*l|iRLfc, 
3fiR#f -f Y- v *s a >«(Slc J; »), 7? x I K 
pCCEMK<Ott9.4kb C la I /S st H ? 9 
-7 1 ? / > t % KpG CEMKOCE 

M7a*-*-£#tt2. 2kb Clil/StplM 

«ia«r3- K* 4jt{£?*a#TLTO*7* X * 
Kp | 9HANCH0>ti93 1 bp S cp I / S st H 

E.coli «RH«2»Lfc. 7* X S K*<»«L* 
IMR-7V ifyycff Lf:*, &jR7?^y y 
t-fX^|ET*57'7X; K * 7 * X 5 K pG 
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0 Obptf) BaaK I / S st I X h 

*75 X I K*75 X I KS(-)CHAVLift 

*K±» BSOfffclCfc^ ^5 X i KS(-) 
CH A V Lft 1 u gt.MHffftPtt I TffHtLfc. 

Wte^9 0 0 bp Pst i nm???* * 
mi. a«ifi»*PBt it*'/ 1 ; 

Kpl9HANt5-fy 

v/fcft^fcBL * ■> 'J yfl-OHindfflSR&t 
ftt>i£»lTCH AiSC^O Jrafc*S*TLTt> 
K*7?x * Kpl 9 H ANCH 

B. am*? ^-pGCHAK - 2 *? XC/pG C 
HAK-3<Pftg . 

Stao^fctCftl^ 7? X i KpCC 
EMK (H»W 1 #5 M * £r&iRlS?*C 

UI fe«*tfS spl TrSttU CBM^^^ot 

CHAK-2i^«Lft. 

3«©^T?^n I KpGCEMK(E-) 
ift«6CT«K) *felR8J*C lal fc^tfSstll 
-CfettL. »9.2kb$flPB75r^yh (SV4 

75r>yh*79XS KpG C EMKOC £M 
* ./y^n*-^ 2. 2kb Clal 
/SspIfcIR7?*'>:/!«fcJ;tf75x> Kpl 

9HANCHOW93 1 bp S sp I / S st fl MR 
7»f>>rfcM'y-h**»^»X{ ^'PG 
CH AK-3*«RLfc. 7?X i KpGCHA 
K - 3 t 79 * ? KpG C H A K - 2 t (* % 7^ 
X i KpCCH AK-'3* ( S V 4 0 

C. 7 , 5x;KpGCHAKG1-2 fe^C/pG 
C H A K G 1 - 3 g>tfl% 

^5Xi KpGCHAKG L - 2tt, 
KpCCHAK©nr)<3l^5X 5 KpGCHAK 
- 2 ^ ^ KpGCHAKG 



KpGCHAKGl-3li« 7* 
% \ KpCCHAKOK*3f)i:^M i KpGCH 
AK-2<rfflfflU T^XtHpGCHAGlO 
K^OIw^ 5 ^ ; KpGC H A G 1 (E - )*f$Sffi 
ti«nii^ni KpGC H A K©ffi$£ (H 
mm 3 C> ICfriTWlft. * * KpCC 
HAKCl-2Us CEM*7'^a«-^-fr 
^ig$n4CHA + >nlfi43-KLTl^ 
it(2?\ fc*C/*> 5 HfcCH A-WaftiSfc* 
^rSWUT^io KpGC H A KG 1 - 

t/tMH»C H A-«atti&£? * S V 4 Ox 
X 1 KpGC HA KG 1 - 2 *5«*tfpNC EMKC 

itsp 2/0tt&* M^7*ntii, 

2 6tfl8&+> f CEM/CH AO»mu^^^n9 

jjn* ns c i*^*n, y 5 x * KpC chak 

C 1 - 3 *i.*tfpNC EMKG1TSP2/0J3 

a lit » 0 * * n * n * f « & H t * * o 

K 

ft ii A #a± »ilJ 8 
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&*/5cem/cha v*<t\>&wn£ n 

^lSKi/n; KpMLC E - 1 0 fc £tf 7 
? % \ KpH F K - | 0«nVa*J:tfftttJftBL 
W2Slli7* * * KpH KC E - 1 OfcAtfr* 
X ; KpCCEMKOfti|ra^ttfcJt^«ftfehfi0. 
^3SHt^^xl KpMHC E-3 OfcJil/^^ 
x ; KpH G I za#IHBilttfc*Utftft*ttBk 3ff 
40limi KpHGCEM-30fc.fc.tf 75 
X I KpNCEMC 1 0&ifaffittfc*tffcffett&EL 
SH 5 7 9X1 KpNCEMKG I OfcjRISiti 
fc«*tf«ffett&[a* S6Eti^^i KpMLC H 

0, »7@l^^i KpG C H A Ka&mSMSL 
*4tf*ttttH. ?R8B3l*79x? KpUCVH 
I »c- I Afc.ttfpHG I - C H A ©fclPBgfftt *$ 
If fUftttlSU # 9 Hi* 7 9 x * KpC C H A C 

i o^jpamfitfc^c/wtfifettfla, aacfKiifu 00 

li^^X ? KpG C H A K G 1 O^IIB^CtJS^^ 
* 2 * .... t K Ck 
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sr 7 a 
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* 9 a 



9am HI 
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©IntCl. 1 NttUE* frfi£S#^ 

C 12 N 5/10 

C 12 P 21/08 8214-4B 
//(C 12 P 21/08 
C 12 R 1:91) 



^ $S $ IE * 

ttff ft« A 1^ 6^123 

1. 

VtiL' I 5 7 6 7 5 <f 

2&ffett*> 5 fit* 
3. *HE*7r3* 

&fa /v -f 7' 'j f 7 ^ ■ 4 X 3 - .f U -f f 7 K 



7. liiEOflg: 



to 



I It H A 

tt^r T540 *8R«5^a5rT)^*S«H2Tai»619 
l V<>21 MID*r?-« *!S(Q8)94S-126t 

ftS #«± (6214) * lij 3S 
5. *IE**cDSf* : ¥l£ I? 5fl30B(MB) 



6. : mffivsm 
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# fit ffi ie m 

ft I? If ft S KB 1 if- 6fl 1 9 0 

I. *tt<D$/7* 

VUE 1 qstilfHX 5 7 6 7 5 ? 



3. 
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o "fltt«ors8wo»«ttawjosi 
HToiBfWKE«oraiaj*rs*jicni 

3 2H : T3ff 9 
3 51: 7 Jt 



4. k a a 

1$m f540 *Eft*iSffi**E#S.2T§1B619 
'Vf>21 MID*0-f*J 38<06)949-126t 

5. ttiEa^oett : s& 



6. ?*]EcD*l* ' WW*<PraqBg>tfWttlttWjg>WgiLtf 




A 2 



ff-f B 



Hincni Bam HI 



Sat I 




Eco Rr 
Hind In 
Hind in 



Bam HI Jt, WCEmVkJk 

f Ck Hlnesni SstI 
pMLCE-10 



Ck 




Eco RI 



Eco RI 



CEM 231 

Hind :; 



Hind III 
Eco RI 



c K 



CEM 231 . / 5< 

ft / / .EcoRI 
ill VDJ,// / / / H C . Ecofll Bam HI 

i ^-^^j^l: — l_j 



Eco RI 



1 kb 




pHKCE-10 

, - Sst r 

HlndlH JJ- 




HuCK 

£9kb 



Bam HI 



2.5 kb^ Hind III 

Pvu I < "I v7- ) 
pGCEMK 



pHKF-1 
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pNCEMGI 



35 5 0 

# 6 a 




pNCEMKGl 



8 V 



Eco RI 



Hind III 



Hind III 




pCCHAK 



. 'chaVk 

earn HI Ui^oflfl^.n ^ 
Bam HI *H^mt*'*> 
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#80 



Bam HI 




p6R322 



Bam HI 



Xbal 

Xbal 
pUCVHInMA 



chaVhJh 



Clal 



Hind III 

(ChaVhJh 

Xbal 




Hind III 



pHGl-CHA 



ft 9 



*f0 



Clal 



£coRI 



Hind III 

pSV2gpt 
Bam HI 




Hind III 

chaVh 

Xbal 
Eco RI 
Xbal 

Hind III 



Eco RI 



Hind III 



pSV2gpt 



Sam HI 



Clal Hind III 

CHAVJ 

.Bam HI IXK) 
Ecc RI 
• Eco RI 

Eco RI 

Cla I/Bam HL 

chaVh Jh 

"Xbal 
'Eco RI 
Hind III Xbal 




pGCHAGl 



pGCHAKGl 
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